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1 Introduction 

Cashless payments have recently been expanding throughout the world with a considerable 

pace. According to the World Payments Report (2018), the global yearly number of non-cash 

transactions has almost reached 500 billion in 2016, with the figure growing at more than 10% 

annually. Although most of these transactions are executed in the US and Eurozone, Russia and 

a series of other emerging economies appear as the core drivers of digital payments growth. 

Russia has indeed been experiencing a significant improvement of the non-cash payments 

usage. The volume of operations with payment cards has increased by 14% in 2018 based on 

the statistics provided by Bank of Russia. The growth is almost fully driven by the rise in actual 

cashless payments using cards (34%), while the volume of operations on cash withdrawals has 

only improved by 3%. At the same time, the number of cash withdrawals keeps falling for the 

second year in a row, having reached the peak in 2016 (3,4 billion operations). By the end of 

2018 the volume of operations involving transactions with the use of cards has risen by 6,2 

percentage points, reaching over 41% share of total payment card usage volumes. 

Having set a new agenda for the world economy in general, digital payments are in the spotlight 

of academic research. So far the existing literature on the topic has been mostly involved in the 

investigation of card acceptance and usage incentives and barriers, specifically with respect to 

retail payment market (Arango, P. Huynh, & Sabetti, 2015; Arango-Arango, Bouhdaoui, Bounie, 

Eschelbach, & Hernandez, 2018; Bolt & Chakravorti, 2008; Borestam & Schmiedel, 2011; 

Krivosheya & Korolev, 2016, 2018; Loke, 2007; Rochet & Tirole, 2002, 2003, 2011; Rysman, 

2007; Weiner & Wright, 2005). Besides the general evaluation of determinants, an increasing 

stand of literature examines the network effect, developing the idea of Rochet and Tirole (Bounie, 

François, & Van, 2016; Carbó-Valverde, Liñares-Zegarra, & Rodríguez-Fernández, 2012; 

Krivosheya, 2018; Krivosheya & Semerikova, 2018). However, only a limited number of papers 

have analyzed the perception effects regarding various components of cashless payments 

integration within the retail market, aside from the actual effects of barriers (Arango & Taylor, 

2008a; Kim, Tao, Shin, & Kim, 2010; Mimouni-Chaabane & Volle, 2010). 

As of 2016, around 30 percent of retail payments in Russia were conducted on a non-cash basis, 

while more than 50 percent of Russian citizens regularly use cashless methods of payment 

(Krivosheya et al., 2017). The popularity of digital payments has come with a set of benefits 

offered to the end-users, most of which are either merchants or consumers (Krivosheya & 

Korolev, 2016, 2018; Krivosheya, 2018). However, the expansion of cashless payments is heavily 

dependent on the environment and its participants. It is crucial that all parties are ready and 

willing to pay with the cashless means, in case of consumers, or accept them, in case on 

merchants. In this paper the latter participants of non-cash payment market will be analyzed more 

precisely. A closer investigation of merchants’ behavior with respect to cashless payments allows 

us to indicate significant factors effecting non-cash revenue, which may be found useful by both 

the regulator and retailers themselves. In particular, an examination of acceptance barriers and 

their perceptions could enable authorities to promote cashless economy more effectively and 

merchants to alternate their attitude with a benefit to a firm. 

Despite all the benefits faced by the retailers with in introduction of cashless payments 

(Krivosheya & Korolev, 2018; Krivosheya, 2018; Mimouni-Chaabane & Volle, 2010), merchants 

still report issues preventing them from installing and maintaining the cashless system within their 

stores. Merchants can face difficulties on all the stages of digital payments integration, from 

underqualification of workers and equipment malfunctioning to insufficient quality of interaction 
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with banks or acquirers. Although the barriers thought to have both direct and indirect influence 

on merchants’ cashless revenues, barriers perception by the retailers is another profound and yet 

poorly investigated field to explore. Retailers’ attitude towards the possible obstacles arising from 

cashless payments integration may affect the share of cashless revenues in a way not less of an 

interest than the barriers themselves. 

Analysis of the existing literature allows us to form three major blocks of acceptance barriers 

based on their nature and potential effect on merchants’ cashless revenue. Human capital 

barriers mainly arise due to underqualification of the workers with respect to operating and 

maintaining POS-terminals, leading to potential costs from search and training of the employees. 

Infrastructural barriers are associated with the quality of the Internet connection, as the acquiring 

terminals are generally sustained with a stationary or mobile network, and the equipment 

breakdowns with all the expenses on repairments and extended queueing time. Finally, the 

institutional barriers reflect potential issues arising from merchants’ cooperation with banks and 

acquirers, which may fail to provide the adequate support regarding the cashless payment 

system installment and maintenance. Moreover, the speed of remittances may also be included 

into the third block due to potential languor in operations. 

The key research question of the paper is whether the perception of acceptance barriers has any 

correlation with the share of cashless revenue. Moreover, the presence of the barriers and 

significance of their direct effect on non-cash revenue share can be examined as well. This will 

potentially allow us not only to see the effect perception and expectations regarding the barriers 

have on actual revenue figures, but also to see if merchants’ expectations coincide with the real 

effect barriers have on the cashless revenues. As a result, the rationality of merchants’ 

perception and expectations regarding the acceptance barriers’ effect on cashless revenue share 

may be assessed. 

Based on two representative samples containing the nation-wide survey information among 800 

Russian merchants for 2014 and 2017, the empirical analysis has found evidence for the 

negative effect of several acceptance barriers’ perceptions on the cashless revenue share. 

Moreover, the regional expenditures on network services has proven to positively affect the non-

cash share of merchants’ revenues, with no significance found for the human capital proxy. The 

rationality of merchants could only be substantiated with respect to some barriers or blocks, with 

no possibility of evident general conclusion. 

This study contributes to the rising strand of academic literature on the topic of cashless 

payments (Arango et al., 2015; Arango & Taylor, 2008b; Bounie et al., 2016; Krivosheya & 

Korolev, 2016, 2018; Loke, 2007; Rochet & Tirole, 2002, 2003; Rysman, 2007; Weiner & Wright, 

2005), and on the issue of merchants’ perception effects particularly ((Arango & Taylor, 2008a; 

Krivosheya, 2018; Mimouni-Chaabane & Volle, 2010), in several important considerations. Firstly, 

the study analyzes the acceptance barriers and their perceptions by the merchants in relation to 

the share of cashless revenue, which allows for estimation and comparison of the effects 

observed. Secondly, when testing the potential existence of barriers in general, several regional 

characteristics not considered in the previous works on the topic will be accounted for. Finally, 

merchants’ rationality with respect to the acceptance barriers will be discussed based on the 

estimation results. 

The practical implications of the study are incorporated in the extended stance of insights 

regarding merchants’ perceptions and the actual effect of acceptance barrier on the share of 

cashless revenue. This information can be found application by the regulators, desiring to 

construct a proper set of policies for digital payments market and aiming to achieve equilibrium 
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outcome to maximize the combination of consumer and producer surpluses. Moreover, the 

merchants’ further perception, and, consequently, conduct can be modified based on the 

significance of actual barriers effect on the cashless share of revenues. 

The paper consists of five key sections including the introductory part. In the following section the 

theoretical foundation for the research question will be presented based on the related literature 

review and the description of barriers’ perception mechanisms. The set of hypotheses to be 

examined further will be formulated in the next section as well. Section 3 will introduce the 

empirical framework of the study, including data sources, models, variables and estimation 

methodology. Section 4 will analyze the significance and give the interpretation of obtained 

results. Finally, section 5 will outline the general findings of the paper and set agenda for further 

research on the topic. 

2 Theoretical framework and literature review 

2.1 Rational expectations and perception of acceptance barriers 

Before exploring card acceptance barriers, their perception by merchants and eventual effect on 

cashless revenue, it may be practically useful to analyze the rationality of expectations and its 

role in decision making process. The concept of rational expectations, originally introduced by 

John F. Muth (1961) and developed further by Robert Lucas (1972, 1976) in a macroeconomic 

field, is widely used as a key assumption in economic papers. Generally, expectations are 

considered rational if they are the best guesses of future outcomes, which in a long-run allow the 

market to equilibrate (Muth, 1961). A number of the broad studies testing expectations reveal 

mixed evidence regarding the possibility of expectations to be rational in the first place (Bao, 

Hommes, Sonnemans, & Tuinstra, 2012; Hommes, 2013). Nevertheless, the concept can be 

applied in both theorical and practical fields. On the one hand, assumption of rational 

expectations is fundamental to build a benchmark for market outcomes of various models 

proposed in economic research. On the other hand, it enables the policymakers to consciously 

and efficiently regulate the market in case of possible deviations to reach the equilibrium or at 

least seize the volatility around it. Therefore, assessing the rationality of market participants may 

be seen as one of the necessary steps prior to any actions affecting the market efficiency. 

If one goes beyond the formal definition of rationality, expectations act as a cornerstone for any 

actual decision-making process, and the retail business is not an exception. Expectations initially 

form a basis for our perception of the upcoming events and other market features arising with 

time (Hermann, Pentek, & Otto, 2016). Despite being more of a psychological issue, expectations 

are, nonetheless, indirectly affect our attitude towards the subject through perception alternations 

(Bahamonde-Birke, Kunert, Link, & Ortúzar, 2017). Eventually, having perceived the subject and 

having formed an attitude towards it, we build the behavioral pattern, the way we act and make 

certain decisions (Zwart-van Rijkom, Leufkens, Busschbach, Broekmans, & Rutten, 2000). 

Building upon this idea further, given an individual has rational expectations, s/he will eventually 

act in accordance with the efficient market outcome in long-run. Hence, perception of the subject 

may be considered both a catalyzer of certain conduct and a proxy to elaborate around the 

expectations.  

Although the cashless means of payment have been gaining the popularity in recent decades, the 

process of complete digitalization in this field remains relatively distant for several reasons. 

Firstly, not all the consumers, particularly in Russia, are either fully aware about the spectrum of 

cashless economy possibilities or accustomed to the regular use of cards. According to NAFI 

Research Centre, in 2017 only around 30% of Russian citizens prefer cashless payments to 
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cash, while 18% of citizens have no intent to apply for a card in the nearest future. Secondly, not 

all the merchants are capable and willing to install and maintain the technology at their stores. A 

retailer, as any market participant, faces a cost-benefit trade-off regarding the decision of 

cashless payment system implementation. While the benefits of retail payments card market 

have been investigated vastly (Krivosheya & Korolev, 2016, 2018; Krivosheya, 2018; Mimouni-

Chaabane & Volle, 2010), the costs, and especially barriers preventing merchants from card 

acceptance, have not yet been significantly evaluated in academic literature. Finally, authorities 

play another key role in spreading the usage and acceptance of card on the market by 

formulating and executing a specific set of regulatory norms regarding the field. Therefore, it 

seems relevant to explore the barriers of card acceptance and their effect on merchants’ cashless 

revenue to pinpoint the most significant preventing factors to be addressed by both merchants 

and authorities. 

Card acceptance barriers, seemingly alike in their effect on merchants’ cashless revenues, still 

differ in their nature and agents involved. Besides, the mechanisms of influence also vary in their 

time horizons. Let us first focus on forms barriers may take and evidences of problems regarding 

the adoption of electronic payments. 

The key general arguments for digital payment system implementation within the economy are 

reduction of cash processing time and robbery rates, promotion of economic development, 

improvement in treasury management, among others (Nwankwo & Eze, 2013). However, a set of 

certain reforms is required from the authorities in order to migrate towards cashless society. Not 

only the public is deeply rooted into using cash, but also the infrastructural and institutional 

facilities remain far behind in some developing countries. This refers to the speed and quality of 

connection, amount of equipment breakages and power failures, as well as to the quality of banks 

and regulatory authorities’ services. These issues are not only stalling the move towards 

digitalization of the economy government-side – they are also preventing merchants from 

cashless payments acceptance. 

Moreover, there is evidence of other factors affecting the decision of non-cash transaction 

enablement within the retailers. In a set of emerging economies (India, Nigeria, etc.) human 

capital is a cornerstone for the all-round national development (Hanushek, 2013). Apart from 

physical and infrastructural drawbacks, these countries face a considerable lack of capable and 

well-educated workers, ready to operate and maintain the terminals for cashless transactions 

properly. Even though some part of the poorly educated society is willing to work, the retailer can 

bear considerable search costs due to high risk of operational malfunctions caused by unskilled 

workers (Rahim, Atan, & Kamaluddin, 2017). Thus, all the barriers can be conventionally 

organized into three major blocks: infrastructural barriers, human capital barriers and institutional 

barriers, with the latter being related to the bank-merchant relationship.  

However, not only barriers themselves are the obstacles of acceptance. Having formed their 

expectations, merchants face a broad spectrum of barriers and eventually act according to their 

perception. While the actual barriers prevent retailers from cashless system adoption by 

restricting the operations and incurring extra costs, even if the merchant is willing to digitize the 

transactions within the store, perception of these barriers can put additional restraints. The 

merchant may simply try to avoid the installment or maintenance by intentionally shutting down 

POS-terminals, postponing the acquiring contract initiation with the bank or perform any other 

deceptive conduct due to the expected threat to the business. Even though the financial 

institutions may render high-quality services and the connection quality within the region may be 

stable and prompt, the retailer still has a possibility to object card acceptance due to incorrect 
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perception of barriers. On the other hand, if merchants’ expectations about the effect acceptance 

barriers have on cashless revenues and their share in total revenues are consistent with their 

actual influence, the retailers’ actions and perception may be considered rational. Regardless of 

the outcome, the information about merchants’ rationality and perception of barriers may be used 

to conduct the optimal regulatory policy for reaching the market equilibrium and shifting the 

society towards the cashless economy in general. Let us now assess the effects barriers and 

their perception have on merchants’ share of cashless revenues by examining the mechanism of 

each abovementioned block and its components. 

2.2 Infrastructural barriers 

Infrastructural barriers are mostly related to the connection quality and stability. Being majorly 

dependent on the Internet connection, POS-terminals serve a key role in maintaining the 

cashless transactions possibility using non-cash means. Apart from the direct transaction 

validation using the terminals, the revenues cannot immediately be perceived, since transferring 

cashless funds into the merchants’ bank account may also take a considerable amount of time. 

Therefore, connection quality may per se affect the cashless revenues through two main 

channels. Firstly, the stability of Internet access and minimized amount of line breakages may 

result in lower maintenance costs, since no extra payments will be required for timely repairs or 

even a provider change (Voges & Pulakanam, 2010). Moreover, queuing time caused by 

connection malfunctioning may be minimized, leading to extra cost cutting. Besides apparent 

turnover acceleration, improved customers’ perception of service quality may potentially have 

positive reputation effects (Grunig & Hung, 2002). As a result, both the number of customers and 

each customers’ amount of transactions are expected to rise, as well as transaction volumes. 

Secondly, the speed of requests processing enables transactions to be completed quicker, which 

depletes queueing time and, eventually, improves customers’ satisfaction and turnover again. 

However, merchants’ perception of infrastructural barriers can also affect cashless revenues 

apart from barriers themselves. Having formed expectations regarding the possible issues with 

adoption of card payments, retailer may object to promote the cashless means of payment within 

the store by intentionally “breaking” the POS-terminals or postponing the payments for 

communication bills, thus preventing the connection stability and under-receive non-cash 

revenues.  This allows us to state the following hypothesis:  

H1: Perception of higher infrastructural barriers negatively affects the share of cashless revenue  

2.3 Human capital barriers 

Besides infrastructural issues affecting the cashless revenues of merchants, human capital 

barriers also play a considerable part in installation and maintenance of digital payment systems 

decisions. Inability or lack of competence regarding the terminals may negatively affect the 

potential cashless revenues of merchants through several channels. Poor education quality within 

a certain region is the first possible barrier for store operation and, consequently, for revenue 

generation. Insufficiently low amount of well-qualified workers available on a labour market may 

result in greater search costs and operation deference, as well as in insecurity of cashless 

payment system installment and maintenance (Mandal, 2017; Rahim et al., 2017). Moreover, the 

inability of already employed workers to use and operate these systems efficiently and promptly 

may serve as a reason for excessive waiting time and low customer satisfaction in general 

(Aboyasin & A. F. Sultan, 2017; Chowdhury, Schulz, Milner, & Van De Voort, 2014; Luthans & 

Youssef, 2004).  
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From the expectational perspective, merchants may not want to risk their operational efficiency 

by delegating the digital payments processing tasks to unskilled workers. Even if the owner is not 

extremely averse to risk, perceived costs associated with search and training the personnel 

induce him/her to avoid or postpone cashless payments system installment. Therefore, cashless 

revenue and its share may be eventually adversely affected, and the follow hypothesis may be 

stated: 

H2: Perception of higher human capital barriers negatively affects the share of cashless revenue  

2.4 Institutional barriers 

Finally, institutional issues form a third major group of barriers for cashless economy expansion 

within the retail enterprises. Merchants are dependent heavily on the nature and structure of 

relationship with their bank-acquirer, as well as on the conditions under which the contract 

between these two parties is signed. Bank may affect the merchants’ cashless revenues both 

directly and indirectly. On the one hand, the terms specified in the contract may indicate a share 

of cashless revenues charged as a fee merchants have to pay to the bank (Rochet & Tirole, 

2003). On the other hand, the quality and ease of formal contract execution with the subsequent 

support from the bank may affect merchants’ decision about the cashless payment acceptance 

and non-cash revenues themselves by boosting or stalling the operating processes of the 

enterprise (Arango & Taylor, 2008b). Moreover, improper support of acquiring services may 

negatively affect the speed of cashless revenue generation in case of delays with installment and 

further maintenance of the equipment (Juras & Jones, 2011; Kellogg, 2008). Finally, delay in 

remittances of cashless revenues to the merchant’s bank account may also impact the speed of 

operations, which may potentially affect the turnover (Arango & Taylor, 2008a). The funds 

received to the account are generally either deposited or brought back into the business for 

operating expenses. Besides, the disbursement of loan, in case it has been taken by the 

merchant, may be postponed due to transfer lags, leading to possible issues with credit records. 

Issues arising from bank-merchant relationship may put additional pressure on merchants’ 

perception of institutional barriers. As a result, merchants may incur extra costs searching for an 

optimal acquiring services provider or choosing not a provider with poor reputation yet moderate 

fees, which can again have a detrimental effect on cashless revenues share and digital payments 

acceptance in general. 

H3: Perception of higher institutional barriers negatively affects the share of cashless revenue  

Additionally, perception of infrastructural and institutional blocks’ components could be tested as 

well to enhance the analysis. Thus, 5 more hypotheses are stated as follows: 

H4: Perception of higher connection quality barriers negatively affects the share of cashless 

revenue 

H5: Perception of higher terminal malfunctioning barriers negatively affects the share of cashless 

revenue 

H6: Perception of higher banking support barriers negatively affects the share of cashless 

revenue 

H7: Perception of higher acquiring support barriers negatively affects the share of cashless 

revenue 

H8: Perception of higher remittances speed barriers negatively affects the share of cashless 

revenue 
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All the barriers discussed above were to different extents perceived by the merchants as 

cramping the process of card acceptance. Testing the abovementioned hypotheses would allow 

us to conclude on the barriers’ perception significance for merchants’ cashless revenue share. 

However, the joint significance should be additionally tested to check for the combined effect 

perception of barriers in general may result in. Perception of each individual block by itself may 

be found not significant, while the joint effect may turn out to be different and vice versa. Hence, 

the additional hypothesis can be formulated as follows: 

H9: Perception of higher acceptance barriers negatively affects the share of cashless revenue. 

Finally, the discussion of differences in actual barriers and their perception relative to non-cash 

revenues should be brought forward. As previously mentioned, acceptance barriers may have not 

only the direct effect on the cashless payments’ adoption decision of merchants – perceived 

costs and disruptive issues associated with card acceptance should be taken to account as well. 

Although we can blindly assume the rationality of merchants when making their decisions, 

empirical evidence suggests that actions based on expectations may deviate from rational due to 

informational imperfections of the market, which eventually affects the efficiency of market 

outcome (Kahneman, 1994; Lovell, 1986; Simon, 1990). The rationality of merchants regarding 

their perception of acceptance barriers may be tested by comparing the actual impact barriers 

have on retailers’ cashless revenue share and the perception of these barriers. The outcome of 

this test would not only contribute to the existing literature on rationality of market participants’ 

expectations but would also allow authorities to adjust the set of policies regulating bank-

merchant relationship and make necessary improvements in terms of infrastructure and human 

capital accumulation and preservation. Therefore, the following hypothesis may be formulated: 

H10: Merchants have rational expectations regarding acceptance barriers’ effect on the share of 

cashless revenue 

In the following section the empirical set-up of the study will be presented, with a broad 

discussion of the used data, models, variables and estimation methods. 

 

3 Empirical set-up 

3.1 Data 

All the hypotheses will be tested using several data sources. The core source for investigating the 

effect of merchants’ perception of cashless economy barriers will be the nation-wide proprietary 

survey of Russian merchants, conducted by Moscow School of Management SKOLKOVO in two 

waves: 2014 and 2017. The survey covered retailers from all federal regions and of various shop 

types/sizes and uses quotas for both features to ensure samples’ representativeness. The study 

consists of an extensive questionnaire, mainly focusing on card acceptance, merchants’ attitude 

towards possible barriers, acquirer-merchant relationships, fees and retailers’ intentions 

regarding the switch to the non-cash payments. The samples were formed based a series of 

face-to-face interviews and include both card-accepting and currently non-accepting merchants. 

Due to the time gap in the survey waves, the study will be performed by analyzing two cross-

sectional datasets separately. 

The first sample (2014) includes 806 observation, with stalls and kiosks covering 35,1% of 

merchants, representing the largest group of retailers. More than a half of merchants report to 

specialize in selling food and beverages (54,77%). Stores are more evenly distributed among the 

federal regions, with the Central Federal Region slightly overweighing the rest (18,34%), and 
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most cities considered have a population of over one million people (37,55%). Only 50,56% of 

respondents accept cashless payments in their stores, so the two-step Heckman selection model 

will be applied further to estimate the probability of acceptance of the remaining part of 

merchants. The first wave does not cover online retailers.  

The second wave of study (2017) additionally covered online retailers, which had to be excluded 

for the current research due to inability to attribute any regional characteristics to this type of 

merchants. As a result, the final sample contains 668 observations, among which 62,6% accept 

cashless payments. Kiosks and stalls again appear as the largest retailer type, however, with a 

smaller share than in the first wave (27,6%), with mostly selling food and beverages. 18,83% of 

respondents are located in the Central Federal Region, which also takes the largest portion of the 

sample. Overall, the results obtained based on the following samples may be compared due to 

similar underlying approaches to sample formation. 

Moreover, to test the actual effect of barriers on the share of cashless revenue different proxies 

for the level of human capital and connection quality are obtained. The ratio of number of 

bachelors, specialists and masters graduated during the year to the regional population is used 

as a proxy for the level of human capital. The statistics was retrieved from Rosstat for 2013 and 

2016 years in an attempt to control for possible endogeneity with the use of corresponding 

instruments.  

As for connection quality, and infrastructural conditions in general, there are at least two proxies 

based on Yandex Research and Rosstat publicly available online. The first proxy is the average 

speed of stationary broadband access in 2013 and 2016 by Federal regions of Russia, with 

Moscow and St. Petersburg considered separately. The choice of stationary broadband access 

instead of mobile is substantiated by the fact that the major part of acquiring terminals are based 

on stationary connection, according to Yandex report on the Russian Internet environment in 

2016. The role of the second proxy for connection quality, and infrastructural barriers in general, 

plays the volume of regional network services per capita, also collected from Rosstat for 2013 

and 2016. 

Bank-merchant or acquirer-merchant relationships, as well as transaction delays, are 

considerably particular barriers to use proxies for and no relevant data regarding the 

infrastructural barriers were found, thus, leaving this issue for the further research on the topic. 

As one of the viable choices, the regional level of banking system trust and average transaction 

processing speed by banks/acquirers could be suggested. 

3.2 Models 

The study refers to the two-step Heckman selection model to test the hypotheses on the effect 

perception of acceptance barriers has on the share of merchants’ cashless revenue. As the 

samples contain data on both types of merchants (accepting and non-accepting cards as a 

payments method in their stores), on the first step we may estimate the probability of second 

type’s acceptance. This enables us to minimize the potential selection bias on the second step, 

where we run the share of cashless revenue on a certain set of explanatory variables. The 

generalized models are based on Krivosheya (2018) study of end-users benefits on the retail 

payment market, with the extension accounting for the perceptual and actual effects of 

acceptance barriers. 
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Generalized model for merchants’ perceptions effect on cashless revenues looks as follows: 

, where 

 indicates the dummy variable, which takes the value of 1 in case the merchant i 

operating in region j and participating in the survey at the time t accepts cashless payments and 

zero otherwise.  represents the vector of merchant-specific variables, while  is the vector of 

regional characteristics.  is the vector of error terms, while other notations in the first equation 

are the vectors of coefficients.  denotes the non-cash share in overall 

merchant’s revenue in percentage points, while ,  denote the vectors of 

merchant-specific variables, regional characteristics, perception of acceptance barriers, external 

environment variables and internal environment variables.  is the vector of error terms, while 

other notations correspond to the vectors of coefficients. In is worth mentioning that perceptions 

of acceptance barriers will be examined both separately and in blocks. 

Depending on the output, we can also estimate the effect actual barriers have on the share of 

cashless revenue. The model will, as well as the former one, account for the possibility of 

accepting cashless payments for those merchants, which currently are not. The crucial difference 

will be reflected on the key vector of explanatory variables in the second equation, as in this case 

the actual effect of acceptance barriers on the share of cashless revenue will be examined 

instead of the perception effect. 

The actual barriers’ effects on cashless revenues will then be modelled as follows: 

, where  

 indicates the dummy variable, which takes the value of 1 in case the merchant i 

operating in region j and participating in the survey at the time t accepts cashless payments and 

zero otherwise.  represents the vector of merchant-specific variables, while  is the vector of 

regional characteristics.  is the vector of error terms, while other notations in the first equation 

are the vectors of coefficients.  denotes the non-cash share in overall 

merchant’s revenue in percentage points, while ,  denote the vectors of 

merchant-specific variables, regional characteristics, proxies of acceptance barriers, external 

environment variables and internal environment variables.  is the vector of error terms, while 

other notations correspond to the vectors of coefficients. 

Finally, the rationality of merchants will be assessed by comparing the corresponding coefficients 

obtained from two models above based on signs and significance. Formal testing would be of the 

utmost interest; however, the construction of this test requires further analysis and additional 

research, which is out of scope of the current paper.  

3.3 Dependent variables 

On the second step of estimation in both models considered above, cashless share of merchant’s 

revenue is self-reported by the respondents and may take a value between 0 and 100 (in 
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percentage points). Acceptance is modelled as a dummy and serves as a dependent variable on 

the first step of estimation (selection equation) and is also self-reported by merchants. 

3.4 Explanatory variables 

Perception of acceptance barriers is considered the main explanatory variable of our interest and 

is represented as a set of dummy variables, which take a value of 1 in case the merchant reports 

any of the possible issues with cashless payments acceptance as either moderate or major 

problem and zero otherwise. The list of issues offered to the respondents includes insufficient 

workers’ skills, poor connection quality, machinery breakdowns, insufficient bank and acquirer 

support and money transfer delays. The perception of acceptance barriers will be tested using all 

the barriers separately, as well as by grouping them into three respective blocks. The dummy 

variable for perception of blocks will be assigned 1 if at least one of the barriers in a block is 

reported as a moderate or major issue, zero otherwise. 

The set of explanatory variables for examining the actual barriers’ effect includes two proxies for 

barriers, constructed using government public statistics. To estimate human capital effect on 

merchant’s cashless revenue share there is be formed a proxy based on the yearly regional 

population figures and regional number of university graduates within a certain year (bachelors, 

specialists and masters). As a result, the number of graduates per capita (in percentage points) is 

found for each federal subject of Russia, enabling us to estimate the effect of human capital on 

cashless revenue share. Moreover, the infrastructural barriers’ effect is evaluated based on the 

regional volume of network services per capita (in thousand rubles). This figure considers the 

monetary amount of services provided by the legal entities and individual entrepreneurs 

(residents) to Russian citizens and non-residents. The data is gathered by Rosstat on a yearly 

basis. The average Internet connection speed (both stationary and mobile) data is only available 

on the level of federal regions, which questions the relevance of this variable as a proxy for 

infrastructural effect. 

3.5 Control variables  

Merchant-specific characteristics include merchant’s type (supermarket, food and non-food 

stores, stalls, pharmacies or minimarkets) and commodity lines (food and beverage, durables or 

clothes and shoes), of which merchants self-reported in the questionnaire. Moreover, the 

dummies for company size are included depending on the yearly revenue volumes (0m – 1m 

RUB, 1m – 10m RUB, 10m - 100m RUB, >100m RUB).  

Regional characteristics include the specification of the Federal District the merchant is located 

into (Central, Northwestern, Volga, Siberian, Southern, Far Eastern, Ural or North Caucasian) 

and city size (<100k citizens, 100k – 500k citizens, 500k – 1m citizens, >1m citizens). Moreover, 

GRP per capita and retail regional trade volume per capita were included in several 

specifications. The latter two were collected as of 2013 and 2016 correspondingly in order to 

control for possible endogeneity via the inclusion of past observations in the samples. Regional 

characteristics are collected based on the public government sources (Rosstat). 

Internal merchant environment includes such particular store characteristics as the number of 

merchants’ market presence years (experience) and a dummy for being a part of retail chain 

network to control for possible variations compared to individual enterprises. Besides, the value 

of an acquiring fee and partaking in a loyalty program is reported by the retailers as well to 

consider the acquiring- and bank-related details.  External merchant environment is mainly 

represented by the competitiveness of the local market regarding card acceptance and 

accounted for via inclusion of a dummy, which takes a value of 1 in case more than 50% of 
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competitors accept payment cards and zero otherwise, as perceived by the merchant. Finally, a 

dummy for the city of store location being a regional center is included as well. 

Some specifications of both models include regional features (logarithms of GRP per capita and 

retail trade volume per capita, both retrieved from Rosstat) apart from all the variables discussed 

above. Together with regional dummies, this will allow to account for endogeneity caused by 

omitted controls. 

3.6 Estimation methods 

Considering the previous works related to the topic of Russian merchants’ behavior and 

perception regarding the cashless payments (Krivosheya & Korolev, 2018; Krivosheya, 2018), 

this study will also apply two-step Heckman selection model to account for a two-step structure of 

barriers’ effect estimation process. In order to mitigate any possible selection bias associated with 

inclusion of non-card-accepting retailers in our analysis, the probability of potential acceptance of 

cashless payments by this type of merchants should be estimated on the first step, which is 

modelled as probit regression (Heckman, 1976). Following this procedure, the effect of barriers’ 

perception or the actual barriers effect on the share of cashless revenues can be examined. It is 

worth mentioning that the similar approach was applied by Krivosheya & Korolev (2016) to 

evaluate the benefits of cardholders on the Russian retail market as well.  

The choice of two-step Heckman model is also supported by Krivosheya & Korolev (2016) article 

by the fact that the authors managed to demonstrate that Heckman regression outperformed the 

alternative approach of running two independent regressions. Finally, the inclusion of regional 

dummies allows to control for possible regional fixed effects in years the survey was conducted 

(Krivosheya & Korolev, 2018; Krivosheya, 2018) Generally, Heckman correction for sample 

selection is vastly used to minimize the selection bias when dealing with non-randomly generated 

samples (e.g. consisting of observations). The applications of this model may be found in a broad 

series of works on social sciences (Certo, Busenbark, Woo, & Semadeni, 2016; Clark & Houle, 

2014; Xu et al., 2017).  

Nevertheless, Heckman two-step correction model meets a series of critique in academic 

literature as well. Apart from the inefficiency claims (Nawata, 1994), Goldberger (1983) noted the 

weakness of the error terms joint normality assumption, failure of which could potentially lead to 

the inconsistency of the obtained estimator. Although the remark is generally correct, the 

assumption may be maintained due to the size of the samples used in the study. Besides, Puhani  

(2000) commented on the necessity of inclusion of at least one explanatory variable with a non-

zero coefficient in the selection equation, which will not be, at the same time, present in the 

second regression. This study addresses this note by accounting for regional characteristics 

(GDP per capita and retail regional trade volume per capita). The same work also mentions the 

inconsistency of the resulting covariance matrix obtained on the second stage of estimation, 

which is suggested to be resolved with the use of bootstrap to improve the quality of test 

statistics. This issue is relevant and could be taken into account by the application of resampling 

methods in further papers on the topic. 

Tables 1-1 and 1-2 present the descriptive statistics for 2014 and 2017 samples. Panels 1 and 2 

present the cross-correlation matrixes for all the variables included in the study for 2014 and 

2017 samples correspondingly. As can be concluded from the table, no extreme multicollinearity 

among the key variables is observed. Variables with high correlation are either not jointly 

considered into one model or play a role of controls and have been proven to not affect the 
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estimation outcome in case they are included (see appendix). 

 

Table 1 goes here. 

 

4 Results 

This section will focus on evaluation and interpretation of the results obtained by running a series 

of regressions based on two samples (2014 and 2017). There will be several specifications within 

each wave: first, we will consider perception of each block of barriers; secondly, the six individual 

acceptance barriers’ effect will be estimated; and finally, the proxies will be included instead of 

barriers or blocks. All the models represent the results of the second stage of Heckman 

estimation model. In models (0) – (12) the regional characteristics are considered, as well as all 

the discussed controls. Due to potential multicollinearity of regional education and network 

services expenditures with logarithms of GRP and regional retail trade volumes per capita, the 

latter two variables will be excluded from models (13) – (14). Hypotheses 1-10 will be tested on 

each sample separately. 

4.1 The first wave of study (2014) 

Blocks 

Table 2 illustrates the estimation results for the baseline model (0) and three blocks of barriers (1) 

– (3). Model (4) will account for all the blocks jointly.  

Table 2 goes here. 

The baseline model (0) includes only merchant-specific and region-specific variables in order to 

obtain a general insight on the correlation between the share of merchants’ cashless revenues 

and regional or firm-specific features. The estimation results are illustrated in Table 2. As could 

be seen from the results, no specific type or size of retailer has any evident significant variation in 

the effect on cashless revenue share on any reasonable significance level. The same conclusion 

could be applied to the assortment traded within the stores, as the coefficients for trading food 

and beverage, durables and clothing are not significant (P-values > 0,1). Therefore, the cashless 

revenue share does not significantly differ among retailers based on merchant-specific 

characteristics. 

However, the estimates obtained for the merchants located in the Central (-10,77), Siberian (-

7,69) and North Caucasian/South (-9,17) Federal Regions are significant at 5%, 10% and 10% 

significance levels correspondingly, which may not be interpreted straightforwardly as negative 

effect of locating in any of the above regions on cashless revenue share, though allows to 

compare the difference in potential cashless share drop between regions. Thus, merchants 

located in the Central Federal Region have, on average, 1,6 and 3,08 percentage points less of a 

cashless revenue share compared to the Far Eastern or Siberian correspondingly. 

Moreover, having a location in a city with a population less than 100 thousand can significantly 

decrease the share of cashless revenue for a merchant by 7,2 percentage points, which seems 

intuitive regarding the cashless payments’ integration, as sparsely populated cities are likely to be 

less developed (Bell & Jayne, 2009). 

Partaking in a retail trade chain or having a long-standing presence on the market does not show 

significant correlation with cashless revenue share, as well as the city of location being a regional 
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center. The latter may be a result of a considerable number of large cities within all the regions, 

while the former two could be attributed to the rigidity of established merchants. Finally, the share 

of cashless revenue increases by 0,1 percentage point with 1% increase in GRP per capita, on 

average. The result is significant at 1% significance level. Retail trade volume per capita reveals 

not significant correlation. The above results are sustained with all other things held constant for 

each individual coefficient. 

After the baseline model is discussed, we turn to the key models of the research. Models (1) – (3) 

include perception of each barrier block individually, while model (4) combines all three blocks. 

Models (5) and (6) account for actual effect of barriers through the usage of proxies. 

Ceteris paribus, model (1) suggests that perception of higher human capital barriers of card 

acceptance results in approximately 9,86 percentage points decrease of merchant’s cashless 

revenue share, on average. The obtained coefficient is significant at 5% significance level. This 

result supports the theoretical background behind the barrier: intuitively, merchants may perceive 

workers’ underqualification as a moderate or major problem for cashless payments integration 

and maintenance within the store due to a variety of associated costs (Aboyasin & A. F. Sultan, 

2017; Chowdhury et al., 2014). 

According to model (2), perception of higher infrastructural barriers (the quality of network 

connection and terminal malfunctions) shows a significant correlation with the share of cashless 

revenue when considered as a sole block at 10% significance level, and increases the 

corresponding share by 4,2 percentage points, on average. The obtained estimate goes in line 

with the theoretical predictions of the merchants’ behavior when they consider infrastructural 

barriers as at least moderately stumbling. 

Perception of higher institutional barriers alone does not reveal any significant effect on the 

cashless revenue share either (P-value > 0,1). Therefore, there is not enough evidence in favor of 

inadequate bank/acquirer services or/and money transfer delays being eroding for cashless 

share of revenue, as perceived by merchants. 

Model (4) allows us to consider all the blocks together, which eventuates into a slightly different 

results compared to the above. Perception of both human capital barriers and infrastructural 

barrier have significant negative effect on the share of cashless revenue of the merchant: on 

average, higher perceived human capital barriers decrease the share of cashless revenue by 

10,5 percentage points, while at least moderate infrastructural barriers, as reported by the 

retailers, reduce the share by 4,38 percentage points. Results are significant at 5% and 10% 

significance levels correspondingly. Institutional barriers, however, again show no significance.  

Models (1) – (4) presented in Table 2 additionally include variables accounting for internal and 

external merchants’ environments: partaking in a loyalty program and the competitiveness of the 

market, expressed as dummies. The latter variables do not present any sign of significance (P-

value = 0,661), however, the enrollment into a loyalty program of a bank/acquirer on average 

increases the share of cashless revenue by 10,7 percentage points with a significance on 1% 

significance level. A considerable bonus program effect may possibly be explained by a higher 

propensity of a merchant to promote cashless payments within the store if the loyalty scheme 

yields merchant fee discounts or other favorable features. 

As the data is self-reported by the retailers, the intuition behind the outcome of model (4) 

regarding the acceptance barriers is ambiguous. On the one hand, the quality of banks’ and/or 

acquirers’ services to the merchants, as well as the speed of remittances, might be perceived as 

satisfactory for the merchants. On the other hand, the two remaining blocks of barriers could 
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simply be more critical for the respondents, so they might have reported them as more disturbing, 

compared to the institutional one. 

The joint significance test of three blocks above has yielded a chi-squared statistic of 8,38 and a 

P-value of 0,0388, revealing joint significance on 5% significance level. The result cannot be 

attributed to the multicollinearity, as all three variables considered have the correlations of less 

than 50% and some of the variables are significant solely. Having considered models (1)-(4), the 

study finds weak evidence in favor of hypotheses 1 (H1) and hypotheses 2 (H2) and rejects 

hypothesis 3 (H3) based on 2014 sample. 

Individual barriers 

Although the hypotheses regarding blocks of barriers have already been tested, it might be 

insightful to examine the significance of each barrier’s perception individually in order to 

distinguish between the effects within the blocks. Table 3 summarizes the results of models (5)-

(11), with model (11) combining all the six barriers. As human capital is a unique barrier within the 

block, model (5) will coincide with model (1), as well as the obtained estimates, and only 

infrastructural and institutional barriers will be investigated further. 

Table 3 goes here. 

According to model (6), perception of poor connection quality as a moderate or major problem for 

accepting cards significantly reduces the share of cashless revenue by 3,96 percentage points, 

yielding P-value of 0,079. Model (7), however, there is no significant effect observed in case of 

acquiring terminal breakages’ perception with P-value of 0,145. This partly coincides with the 

results obtained in model (2). Perceiving bank/acquirer support or delays in remittances as a 

substantial barrier for card acceptance within the store has revealed to be not significant at any 

reasonable significance level with P-values of 0,357, 0,713 and 0,405 correspondingly in models 

(8)-(10). 

Model (11) accounts for perception of all six barriers individually. Similar to the previous 

outcomes, the only significant variables are perceptions of higher human capital and connection 

quality barriers, with the former decreasing the cashless revenue share by 10,91 percentage 

points and the latter – by 4,46 percentage points. Corresponding P-values are 0,014 and 0,075. 

The remaining three barriers are not significant at any reasonable significance level. Variables 

are jointly significant at 10% significance level, with chi-squared value of 12,52 and P-value of 

0,0514. Therefore, the paper additionally finds the weak evidence for hypothesis 4 (H4) and 

rejects the hypotheses 5-8 (H5-H8) based on 2014 sample. 

However, perception of barriers in general could also be a topic of interest. Although the 

respondents have not directly been asked about their perception of acceptance barriers overall, 

we are able to construct an index of binary variables (dummies) for blocks of barriers using the 

Principle Component Analysis. However, PCA-based index has not managed to yield a significant 

coefficient (P-value > 0,1). This could be interpreted as the lack of evidence in support of 

hypothesis 9 (H9) of negative barriers’ perception effect on the share of merchant’s cashless 

revenue based on 2014 sample. The estimation outcome is illustrated in model (12). 

Proxies and rationality 

The estimation output for the models considering proxies for human capital (model (13)) and 

infrastructural barriers (model (14)) within the region is presented in Table 4. Two proxies will not 

be tested jointly due to multicollinearity. 

Table 4 goes here. 
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Model (13) suggests that the share of yearly university graduates to regional population does not 

have a significant correlation with the share of merchants’ cashless revenues at any reasonable 

significance level (P-value = 0,418). However, model (14) illustrates that 1 thousand rubles per 

capita increase in volume of regional network services increases the share of merchants’ 

cashless revenue by 0,6 percentage points, with the corresponding coefficient significant at 10% 

significance level. 

As a result of models (1) and (13) estimation, the proxy for human capital in a form of regional 

university graduates-to-population ratio does not yield a significant coefficient, while the 

merchants perceive human capital barriers as significant ones for determining the share for 

cashless revenue. Therefore, the rationality of merchants with respect to workers’ qualification 

barrier cannot be supported.  

Now let us analyze the output of the models, which consider infrastructural barriers. Perception of 

higher acquiring terminal malfunctioning barriers does not significantly affect the share of 

cashless revenue according to model (7). Nevertheless, estimation results of models (2), (4), (6) 

and (11) suggest that there is a significant effect of connection quality perception (and 

infrastructural barriers in general) on the cashless revenue on 10% significance level. Intuitively, 

higher regional expenditure on network services within the region last year increases the 

probability that the connection within the region will be stable and prompt this year. Thus, the 

operations within the store will be conducted timely, mitigating queues, transaction processing 

time and cashless payments availability in general and vice versa. Knowing that, the merchant 

may rationally associate poor connection quality with a lower share of cashless revenue.  

The abovementioned logic suggests that the sign of the corresponding coefficients for perception 

of connection quality and infrastructural barriers in models (2), (4), (6), (11) should be negative, 

while in model (14) is should be positive, all of which holds. However, the coefficients cannot be 

compared by the absolute value (3 out of 4 models consider dummies) and they breach different 

significance levels (10% and 5%). Moreover, model (4) considers inclusion of one more variable 

into the infrastructural block of barriers, which is not significant based on model (11) estimation 

results. Having considered all the arguments above, there has been found only a weak evidence 

for merchants’ rationality regarding the infrastructural barriers and connection quality effect on 

cashless revenue share.  

Given the rationality of merchants with respect to human capital and institutional barriers cannot 

be substantiated due to variation in significance or the absence of representative proxy and 

provided only the infrastructural barriers effect on cashless revenue share is weakly supported by 

the estimated results, the paper rejects the hypothesis 10 (H10) based on 2014 sample. 

4.2 The second wave of study (2017) 

 

Blocks 

Tables 5 presents illustrates the estimation results for the baseline model (0) and three blocks of 

barriers (1) – (3) based on the sample for 2017. Model (4) will account for all the blocks jointly. 

Table 5 goes here. 

The baseline model (0) again considers only merchant-specific and region-specific variables. The 

estimation results are illustrated in Table 5. Contrary to the results of 2014 baseline model, there 

is a significant negative correlation between the merchant being a specialized food retailer or 

pharmacy and share of cashless revenue: -6,83 and -9,75 percentage points respectively with 
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1% significance. However, no significant effect of partaking in a retail chain, assortment or 

company size is observed. 

According to the estimation results, only location in the Central Federal Region has a significant 

negative correlation with the cashless share (10,66 percentage points). Moreover, firm situated in 

the cities with population below 100 thousand people again significantly observe a fall of 

merchants’ cashless revenue share by 12,44 percentage points, on average. Finally, the 1% 

increase in GRP per capita increases the cashless share by 0,55 percentage points, with a result 

significant on 10% significance level.  

Contrary to the results obtained based on the previous wave, model (1) estimation output does 

not provide significant evidence in favor of higher perceived human capital barriers’ negative 

effect on the share of cashless revenue. Perception of higher infrastructural barriers included in 

model (2), on the other hand, decreases the cashless revenue share by 5,09 percentage points 

on 5% significance level.  

Notably, perception of higher institutional barriers significantly decreases the share of cashless 

revenue by 5,81 percentage points on 5% significance level (P-value = 0,045). This supports the 

theoretical mechanism related to perception of bank-merchant and acquirer-merchant 

relationships, as well as the speed of remittances, on the non-cash revenue share. In order to 

investigate the issue further, perception each barrier within the block will be examined separately 

after the model (4) is estimated. 

Based on the estimation result of model (4), the outcome of models (1) – (3) is sustained in a joint 

model. Perception of higher infrastructural and institutional barriers significantly reduces 

merchants’ non-cash revenue share by 4,49 and 4,92 percentage points correspondingly on 10% 

significance level. Perception of higher human capital barriers reveals no significant negative 

effect of cashless share, while the result for infrastructural barriers goes in line with the estimation 

on 2014 sample.  

Joint significance test has yielded the chi-squared statistic value of 7,49 and P-value of 0,0578, 

rejecting the hypothesis of joint insignificance of blocks’ perceptions on 10% significance level. 

The PCA-based index is used to construct a dummy reflecting the perception of higher barriers in 

general. The index has proven to be significant at 5% significance level, as could be retrieved 

from the Table 5. Having considered models (1)-(4), the study finds weak evidence in favor of 

hypotheses 2 (H2) and hypotheses 3 (H3) and rejects hypothesis 1 (H1) based on 2017 sample. 

Individual barriers 

Table 6 summarizes the estimation results of models (5)-(11), which allows to see the effect of 

perception of each barrier individually as well as jointly in model (11). Models (1) and (5) coincide 

due to the single barrier included into the human capital block. 

Table 6 goes here. 

Model (6) estimation reveals no significant effect of higher connection quality barrier perception 

on merchants’ cashless revenue share. However, according to model (7), perception of terminal 

malfunctioning as a high barrier for card acceptance decreases the share of cashless revenue by 

13,04 percentage points on 1% significance level. This allows us to deconstruct the infrastructural 

barrier perception effect and underline the dominating effect associated with perception of 

equipment breakdowns. Although the first sample has indicated the significance of perception of 

the other barrier in the group, overall the effect is consistent among the datasets regarding the 

infrastructural block. 
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According to models (8) – (9), perception of neither higher bank-related nor higher acquirer-

related issues as of a major problem for cashless payments integration within the store has 

indicated a significant effect on the non-cash revenue share, which is also consistent with the 

estimation based on the first sample. However, perception of higher barriers associated with the 

remittances delays becomes significant on 5% significance level, contrary to the previous 

estimation, and decreases the cashless revenue share of merchant by 7,3 percentage points, on 

average. The results are obtained based on model (10).  

Overall, the significance of individual barriers’ perceptions remains in model (11) for all the 

coefficients expect for connection quality, which becomes significant at 5% significance level, 

indicating the adverse effect of 5,44 percentage points on the cashless share. Joint significance 

test yields a P-value of ~ 0, while the PCA-based index of barriers (not blocks) also shows 

significance at 10% significance level (see model (12)). Hence, the study finds the weak evidence 

for hypotheses 4 (H4), 5 (H5), 8 (H8) and 10 (H10) and rejects the hypotheses 6-7 (H6-H7) 

based on 2017 sample. 

Proxies and rationality 

Table 7 shows the results for estimation of the remaining models (13) and (14), which consider 

the proxies for human capital and infrastructural barriers correspondingly. For the same reason of 

possible multicollinearity, logarithms of GRP and retail trade volume per capita are excluded from 

the estimated models. 

Table 7 goes here. 

The obtained results are fully consistent with the estimation of corresponding models based on 

the 2014 sample. The share of university graduates-to-population within the region does not yield 

significant effect on the share of merchants’ cashless revenue, while the one thousand rubles 

increase volume of regional network services per capita extends the non-cash share of revenue 

by 0,69 percentage points, on average. No proxy for institutional effect was applied. 

The rationality of merchants regarding the infrastructural barriers effect on cashless revenue 

coincides with the result obtained based on the first wave of study, while no conclusion on 

rationality regarding institutional barriers can be made with at least some degree of certainty. As 

for the human capital block, the results of models (1), (4) and (13) should be assessed to draw 

the coherent conclusion.  

On the one hand, the number of university graduates per capita on a regional level does not 

show significant correlation with the share of non-cash revenues for retailers. On the other hand, 

the perception of higher human capital barriers has yielded no significant effect on the dependent 

variable either. Rejection of hypothesis (1) may be interpreted as follows. When the merchant 

perceives workers’ underqualification barrier as a major issue for cashless payments integration 

and maintenance, his consequent actions (e.g. reluctant search for employees or their training) 

do not significantly reduce the share of cashless revenue. Although both the educational proxy 

and the merchant actions in underpromotion of card acceptance do not have a significant effect 

on the cashless revenue share, the retailer can hardly be seen as rational. 

Overall, the rationality of merchants can only be supported with respect to only one block of 

barriers out of three. Despite the consistency of conclusion regarding infrastructural barriers in 

both samples, the study rejects the hypothesis 10 (H10) based on 2017 sample. Despite the 

consistency of conclusion regarding infrastructural barriers in both samples, there is not enough 

evidence in favor of merchants’ rationality.  
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5 Conclusion 

The paper examines the perception of card acceptance barriers and its effect on cashless 

revenue share based on two representative samples of Russian merchants in 2014 and 2017. 

Perception of higher infrastructural barriers was found to be the only result, which is significant 

and consistent at the same time in its negative effect on the share of retailers’ non-cash 

revenues. Perception of higher institutional barriers, as well as human capital barriers has only 

proven to have significant effect in the models based on 2017 and 2014 correspondingly. The 

PCA-based index of barriers’ perception has allowed to find a weak evidence for its negative 

effect on the cashless revenue share. 

The actual barriers’ effect on the cashless revenues was estimated with the application of two 

proxies: the number of university graduates per capita within the region and the average regional 

network services volumes. The latter revealed significantly positive effect, while the former fail to 

indicate significance on both samples. 

Due to the difference in the perceived and actual results with respect to acceptance barriers’ 

effect on non-cash revenue share, the conclusion about the merchants’ rationality cannot be 

claimed with certainty, with an only evidence found for infrastructural block of barriers. However, 

perception of each of the mentioned blocks has proven to be significant during the study, while 

the actual effect kept its significance only for the network services volume, which could reveal 

some use for practical implications. 

Not only the results for each individual barrier or its perception may be taken into account by the 

regulator or retailers themselves – with a more consistent perceived effect on the cashless share 

of revenue, introduced policies aiming to smooth the barrier appear should also be targeted upon 

the perception of these barriers as well. Moreover, estimation results may serve as useful 

indicators for merchants to form the expectations in line with the actual effects. 

All the obtained results may be claimed robust based on the similarity in significance of key 

explanatory variables in a series of specifications used in the study. Although the perception of 

various barriers does not maintain the same significance over the two samples considered, the 

differences could be attributed to a series of government actions regarding the acceptance 

barriers. According to the Ministry of Finance statistics on the federal budget, government 

expenditures on education have increased by 13% for 2013-2017 period, which could have 

affected the significance of perception about human capital barriers among merchants in the 

second wave. Significance of perception about higher infrastructural barriers effect on cashless 

revenue share has remained over the samples, with merchants’ concern switched into the 

direction of equipment breakdowns. Higher institutional barriers, as perceived by the retailers, 

have reached significance in their negative influence on cashless share based on the second 

sample estimation, which could potentially be explained by the attention shift from workers’ 

underqualification barrier or increased complaints about delays in remittances in 2017. 

 Moreover, an attempt to mitigate potential endogeneity caused by omitted controls was made by 

the inclusion of regional characteristics into the models. Figures for GRP per capita and retail 

trade volumes per capita, as well as the abovementioned regional proxies, are also accounted for 

with a lag of one year to mitigate potential problems of reverse causality. 

The study contributes to the existing literature (Arango & Taylor, 2008a; Arango, P. Huynh, & 

Sabetti, 2015; Arango-Arango, Bouhdaoui, Bounie, Eschelbach, & Hernandez, 2018; Bolt & 

Chakravorti, 2008; Borestam & Schmiedel, 2011; Kim et al., 2010; Krivosheya & Korolev, 2016, 

2018; Loke, 2007; Mimouni-Chaabane & Volle, 2010; Rochet & Tirole, 2002, 2003, 2011; 
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Rysman, 2007; Weiner & Wright, 2005) by examining both the perceived and actual effect of 

barriers on merchants’ cashless revenues share. Moreover, the regional characteristics of 

retailers are taken into account. The conducted analysis allows to differentiate the effects 

associated with each barrier individually, as well as to assess the joint effect. Finally, the paper 

attempts to assess merchants’ rationality with respect to acceptance barriers. 

The results of this paper could potentially be utilized by the regulatory authorities and merchants 

themselves, enabling both to spot significant factors affecting the acceptance and promotion of 

cashless payments and to aline the actions on obtaining the maximum total surplus on the 

market. Understanding the effect of own attitude on the cashless revenue may induce retailers to 

reformulate their actions in a most commercially beneficial way. Moreover, the results obtained 

may highlight the major barriers for cashless economy integration, setting a new agenda for the 

regulators aiming to reduce the frictions. 

In the further research on the topic of cashless payments market, merchants’ perception of 

barriers and the actual effect of these barriers on cashless revenue could be estimated in 

dynamics, for which the structure of the used dataset has not allowed. Moreover, the rationality of 

all groups of market participants could be assessed in order to aline the actions of all related 

parties. The regional or merchant-level proxies for institutional barriers would allow to make a 

concise evaluation of retailers’ rationality with respect to acceptance barriers in general. A series 

of other regional characteristics could also be used to properly account for the location features of 

the retailers. Finally, the cross-county analysis could be conducted to track the variation of 

perceptual and actual effects of acceptance barriers with respect to national features. In a 

perspective, this might allow regulatory authorities to update their policy on digital economy 

diffusion based on important national characteristics in order to boost the overall country 

development. 
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7 Appendix 

Table 1-1. Descriptive Statistics, 2014 

 Variable  Mean  Std.Dev.  Min  Max 

 Cashless share 25.572 15.434 0 70 

Hypermarket .062 .241 0 1 

Specialized (food) .048 .215 0 1 

Specialized (non-

food) 

.136 .344 0 1 

Kiosk, stall .351 .478 0 1 

Pharmacy .073 .261 0 1 

Retail trade chain .246 .431 0 1 

Central FR .184 .387 0 1 

Northwestern FR .135 .342 0 1 

North FR .153 .36 0 1 

Volga FR .163 .369 0 1 

North Cauc./South 

FR 

.124 .33 0 1 

Far Eastern FR .112 .315 0 1 

Over 1m pop. .376 .485 0 1 

Between 500k and 

1m pop. 

.149 .356 0 1 

Less than 100k 

pop. 

.15 .357 0 1 

Market presence 7.186 6.263 0 54 

Food and 

beverage 

.548 .498 0 1 
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Durables .05 .217 0 1 

Clothing .115 .32 0 1 

Acquiring fee 1.755 .633 .02 3.2 

Loyalty program .033 .18 0 1 

Competitive threat .311 .463 0 1 

Regional center .592 .492 0 1 

Ln (GRP per 

capita) 

5.769 .492 5.038 7.172 

Ln (Retail vol. per 

capita) 

5.095 .241 4.571 5.633 

10-100m RUB 

turnover 

.218 .413 0 1 

1-10m RUB 

turnover 

.311 .463 0 1 

<1m RUB turnover .117 .321 0 1 

Human capital 

barriers 

.042 .2 0 1 

Infrastructural 

block 

.16 .367 0 1 

Institutional block .034 .182 0 1 

Connection barrier .032 .176 0 1 

Equip. breakages 

barrier 

.029 .169 0 1 

Bank support 

barrier 

.054 .226 0 1 

Acquiring support 

barrier 

.177 .382 0 1 

Remit. speed 

barrier 

.076 .266 0 1 

No. of uni. grad-s 

per capita 

.981 .38 .119 1.863 

Network services 

vol. 

9.496 5.546 1.859 24.935 

 

Source: Author’s calculations 
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Table 1-2. Descriptive Statistics, 2017 

 Variable  Mean  Std.Dev.  Min  Max 

Cashless share 39.286 18.048 2 90 

Hypermarket .076 .266 0 1 

Specialized (food) .25 .433 0 1 

Specialized (non-

food) 

.01 .102 0 1 

Kiosk, stall .277 .448 0 1 

Pharmacy .064 .246 0 1 

Retail trade chain .313 .464 0 1 

Food and 

beverage 

.26 .439 0 1 

Durables .03 .171 0 1 

Clothing .01 .102 0 1 

10-100m RUB 

turnover 

.121 .327 0 1 

1-10m RUB 

turnover 

.275 .447 0 1 

<1m RUB turnover .359 .48 0 1 

Loyalty program .189 .392 0 1 

Acquiring fee 2.015 2.436 .1 30 

Competitive threat .265 .442 0 1 

Market presence 3.484 3.043 0 17 

Volga FR .15 .357 0 1 

North FR .145 .353 0 1 

North Cauc./South 

FR 

.153 .36 0 1 

Far Eastern FR .121 .327 0 1 

Central FR .189 .392 0 1 

Northwestern FR .124 .33 0 1 
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Over 1m pop. .216 .412 0 1 

Between 500k and 

1m pop. 

.183 .387 0 1 

Less than 100k 

pop. 

.407 .492 0 1 

Regional center .445 .497 0 1 

Ln (GRP per 

capita) 

13.055 .547 12.257 14.432 

Ln (Retail vol. per 

capita) 

12.174 .237 11.568 12.756 

Connection barrier -.176 .381 0 1 

Equip. breakages 

barrier 

.095 .294 0 1 

Human capital 

barriers 

.017 .128 0 1 

Bank support 

barrier 

.038 .192 0 1 

Acquiring support 

barrier 

.031 .173 0 1 

Remit. speed 

barrier 

.098 .297 0 1 

Infrastructural 

block 

.193 .395 0 1 

Institutional block .131 .338 0 1 

No. of uni. grad-s 

per capita 

.789 .366 .14 1.77 

Network services 

vol. 

9.412 5.159 1.939 24.987 

 

Source: Author’s calculations 
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Panel 1. Cross-correlation matrix, 2014 

 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

1 Hypermarket 1,00

2 Specialized (food) -0,06 1,00

3 Specialized (non-food) -0,15 -0,09 1,00

4 Kiosk, stall -0,19 -0,11 -0,25 1,00

5 Pharmacy -0,11 -0,06 -0,15 -0,19 1,00

6 Retail trade chain 0,36 -0,09 0,04 -0,03 0,11 1,00

7 Central FR 0,09 0,11 0,13 -0,12 0,02 0,01 1,00

8 Northwestern FR 0,04 -0,03 0,19 -0,08 -0,07 0,07 -0,17 1,00

9 North FR -0,03 -0,04 0,07 -0,16 -0,03 0,06 -0,19 -0,15 1,00

10 Volga FR -0,02 0,02 -0,08 0,05 0,03 -0,01 -0,22 -0,18 -0,20 1,00

11 North Cauc./South FR 0,00 0,00 -0,13 0,09 0,00 -0,07 -0,14 -0,11 -0,12 -0,14 1,00

12 Far Eastern FR -0,02 -0,07 -0,10 0,25 0,04 0,03 -0,17 -0,14 -0,16 -0,18 -0,11 1,00

13 Over 1m pop. -0,05 0,03 0,22 -0,13 -0,04 0,07 0,26 0,12 0,14 -0,05 -0,24 -0,31 1,00

14 Between 500k and 1m pop. 0,00 -0,05 -0,10 0,19 0,10 0,03 -0,20 -0,17 -0,06 -0,12 0,21 0,45 -0,36 1,00

15 Less than 100k pop. 0,05 -0,02 -0,07 0,03 -0,01 0,00 -0,01 0,15 0,00 0,06 -0,08 -0,01 -0,30 -0,16 1,00

16 Market presence -0,01 0,05 -0,02 -0,08 0,08 0,01 0,11 -0,12 0,06 0,03 0,02 -0,09 -0,01 -0,03 -0,02 1,00

17 Food and beverage 0,18 0,19 -0,42 -0,24 -0,25 -0,09 0,00 -0,08 0,15 0,04 0,07 -0,26 0,03 -0,19 0,02 0,06 1,00

18 Durables 0,11 -0,05 0,16 0,03 -0,09 0,08 -0,10 0,02 0,03 0,02 -0,01 0,05 -0,01 0,15 -0,07 0,02 -0,18 1,00

19 Clothing 0,19 -0,08 0,11 0,08 -0,13 0,02 0,02 0,13 -0,07 -0,04 0,00 0,10 0,00 0,04 -0,07 -0,09 -0,15 0,04 1,00

20 Acquiring fee -0,07 -0,02 -0,10 0,05 0,06 -0,05 -0,07 -0,25 0,11 0,10 0,04 0,17 0,15 -0,02 0,02 0,03 0,05 -0,02 -0,05 1,00

21 Loyalty program -0,09 -0,05 -0,05 0,06 0,10 0,08 0,03 -0,10 -0,07 0,02 0,13 0,00 -0,09 0,00 0,04 0,10 0,03 -0,03 -0,10 0,03 1,00

22 Competitive threat 0,15 -0,04 0,02 -0,05 0,07 0,22 -0,02 0,01 0,08 -0,08 -0,21 0,12 0,05 0,01 0,01 -0,03 0,02 0,02 0,00 0,11 0,07 1,00

23 Regional center 0,01 0,03 0,16 -0,07 0,02 0,14 0,26 0,11 0,05 -0,13 -0,27 -0,02 0,65 0,07 -0,46 -0,01 -0,05 0,05 0,08 -0,01 -0,07 0,09 1,00

24 Ln (GRP per capita) -0,03 -0,06 0,14 0,00 -0,02 0,02 0,16 0,06 -0,09 -0,20 -0,24 -0,09 0,23 0,03 -0,08 -0,16 -0,16 0,05 -0,06 -0,08 0,01 -0,01 0,07 1,00

25 Ln (Retail vol. per capita) -0,07 -0,01 0,14 -0,08 -0,01 0,00 0,33 -0,07 -0,12 -0,14 -0,01 -0,26 0,45 -0,09 -0,12 -0,08 -0,04 0,00 -0,08 0,09 0,09 -0,06 0,11 0,74 1,00

26 10-100m RUB turnover 0,03 0,09 0,02 0,04 -0,01 -0,05 0,10 0,19 -0,10 -0,11 -0,06 0,02 0,18 -0,07 -0,02 0,03 -0,04 0,07 -0,01 0,01 -0,05 0,01 0,12 0,16 0,17 1,00

27 1-10m RUB turnover -0,12 -0,03 -0,09 0,10 0,06 -0,09 -0,14 -0,09 0,02 0,01 0,02 0,05 -0,06 0,09 0,02 -0,06 0,02 -0,12 -0,01 0,08 -0,02 0,08 -0,03 0,03 -0,05 -0,39 1,00

28 <1m RUB turnover -0,06 -0,05 0,10 0,01 -0,09 -0,05 -0,10 -0,04 -0,03 0,18 0,03 -0,08 -0,01 -0,01 0,16 -0,07 -0,10 0,04 0,04 0,01 0,01 -0,10 -0,10 0,00 0,05 -0,17 -0,19 1,00

29 Human capital barriers 0,04 -0,04 0,04 0,00 -0,06 0,02 0,20 0,16 -0,08 -0,09 -0,06 -0,07 0,01 -0,08 0,08 0,03 0,00 -0,05 0,02 -0,09 -0,05 -0,02 0,05 -0,03 -0,06 0,14 -0,02 -0,05 1,00

30 Infrastructural block -0,04 -0,01 -0,13 0,12 0,02 -0,10 -0,11 0,05 -0,06 0,02 -0,11 0,28 -0,11 0,06 0,05 -0,12 -0,11 -0,02 0,01 0,04 -0,09 -0,08 -0,03 -0,06 -0,11 0,02 0,07 -0,02 0,08 1,00

31 Institutional block 0,04 0,00 -0,02 -0,02 -0,03 -0,07 -0,13 0,20 0,06 0,02 -0,09 -0,05 -0,02 -0,02 -0,04 -0,06 -0,01 0,04 0,04 0,00 -0,03 -0,13 0,06 -0,10 -0,07 0,04 -0,03 0,00 0,06 0,44 1,00

32 Connection barrier -0,04 0,00 -0,11 0,16 0,01 -0,10 -0,11 0,00 -0,07 0,00 -0,10 0,31 -0,09 0,09 0,05 -0,15 -0,14 -0,01 0,03 0,10 -0,08 -0,05 -0,04 -0,03 -0,09 0,00 0,08 -0,04 0,01 0,93 0,39 1,00

33 Equip. breakages barrier -0,01 -0,04 -0,08 0,04 -0,01 -0,02 -0,04 0,07 -0,03 0,07 -0,06 0,02 -0,09 0,04 -0,02 0,00 0,03 -0,05 -0,07 -0,12 -0,05 -0,12 0,02 -0,04 -0,06 0,00 0,04 0,01 0,14 0,40 0,18 0,13 1,00

34 Bank support barrier 0,05 -0,03 0,01 -0,06 0,00 -0,07 -0,08 0,13 -0,03 0,00 -0,05 -0,02 -0,01 -0,04 -0,06 -0,07 -0,05 0,07 0,03 -0,13 -0,05 -0,14 0,08 -0,06 -0,01 0,08 -0,05 0,01 0,06 0,34 0,61 0,28 0,15 1,00

35 Acquiring support barrier 0,10 -0,03 -0,08 -0,06 -0,06 -0,07 -0,08 0,13 -0,03 0,00 -0,05 -0,02 0,05 -0,08 -0,06 -0,07 0,01 0,01 0,07 -0,04 -0,05 -0,07 0,08 -0,02 0,02 0,08 -0,01 0,07 0,06 0,34 0,61 0,32 0,06 0,63 1,00

36 Remit. speed barrier 0,00 0,02 -0,04 -0,03 0,00 -0,09 -0,11 0,28 0,04 0,01 -0,07 -0,06 -0,05 -0,01 -0,01 -0,06 0,07 0,02 0,05 -0,03 -0,01 -0,09 0,07 -0,10 -0,10 0,05 -0,06 -0,02 0,09 0,36 0,84 0,29 0,23 0,31 0,38 1,00

37 No. of uni. grad-s per capita -0,06 0,11 0,27 -0,05 -0,03 0,07 0,56 0,06 -0,24 -0,01 -0,18 -0,06 0,50 -0,17 -0,23 0,03 -0,18 0,01 0,05 0,11 0,04 0,03 0,37 0,33 0,56 0,26 -0,14 -0,08 0,03 -0,11 -0,16 -0,09 -0,07 -0,11 -0,06 -0,16 1,00

38 Network services vol. -0,04 0,05 0,27 -0,04 -0,01 0,05 0,50 0,12 -0,17 -0,28 -0,11 -0,01 0,44 -0,05 -0,22 -0,07 -0,22 0,02 0,04 0,12 0,04 0,00 0,30 0,64 0,73 0,29 -0,10 -0,08 -0,23 -0,09 -0,13 -0,06 -0,07 -0,10 -0,05 -0,11 0,85 1,00  
Source: Author’s calculations 

 

Panel 2. Cross-correlation matrix, 2017 

 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

1 Hypermarket 1,00

2 Specialized (food) -0,24 1,00

3 Specialized (non-food) -0,04 -0,08 1,00

4 Kiosk, stall -0,14 -0,25 -0,04 1,00

5 Pharmacy -0,11 -0,20 -0,03 -0,11 1,00

6 Retail trade chain 0,26 -0,10 -0,03 -0,05 0,14 1,00

7 Central FR 0,07 -0,06 0,16 0,01 -0,06 -0,05 1,00

8 Northwestern FR 0,01 0,05 0,04 -0,06 -0,01 0,00 -0,20 1,00

9 North FR -0,10 -0,01 -0,05 0,17 -0,09 0,01 -0,21 -0,17 1,00

10 Volga FR -0,03 0,05 -0,05 0,02 0,01 -0,04 -0,21 -0,16 -0,17 1,00

11 North Cauc./South FR 0,11 -0,15 -0,04 -0,05 0,07 -0,06 -0,19 -0,15 -0,16 -0,15 1,00

12 Far Eastern FR -0,02 0,11 -0,05 -0,09 0,02 0,10 -0,20 -0,15 -0,17 -0,16 -0,15 1,00

13 Over 1m pop. 0,09 -0,07 0,23 -0,04 0,03 0,00 0,22 0,34 -0,19 -0,06 -0,04 -0,20 1,00

14 Between 500k and 1m pop. -0,07 -0,03 -0,06 -0,05 0,10 0,00 -0,16 -0,19 0,41 -0,20 0,06 0,16 -0,24 1,00

15 Less than 100k pop. -0,11 0,09 -0,09 0,08 -0,02 -0,11 -0,10 -0,04 -0,19 0,19 0,09 -0,06 -0,41 -0,39 1,00

16 Market presence 0,20 -0,17 0,23 -0,05 0,04 0,17 0,11 -0,07 0,07 -0,04 0,03 -0,13 0,11 -0,02 -0,09 1,00

17 Food and beverage -0,18 0,44 -0,06 0,06 -0,15 0,01 -0,02 0,10 0,02 -0,11 -0,03 0,05 0,00 0,02 -0,01 -0,20 1,00

18 Durables 0,32 -0,06 -0,02 -0,06 -0,05 0,17 0,12 0,00 -0,07 -0,01 0,00 0,00 0,02 -0,08 -0,01 0,09 -0,08 1,00

19 Clothing 0,27 -0,03 -0,02 -0,05 -0,04 0,11 0,19 -0,05 -0,06 -0,05 -0,05 -0,05 0,13 -0,06 -0,05 0,14 -0,06 -0,02 1,00

20 Acquiring fee 0,12 -0,03 -0,01 0,00 0,00 -0,02 0,04 -0,01 0,01 0,00 -0,03 0,06 0,11 -0,09 -0,04 0,00 -0,01 0,21 -0,03 1,00

21 Loyalty program 0,08 -0,04 0,04 -0,07 0,12 0,19 0,08 -0,05 -0,04 -0,11 0,17 -0,05 0,05 0,15 -0,08 0,11 -0,04 -0,01 0,02 0,02 1,00

22 Competitive threat 0,07 0,00 0,07 0,03 -0,07 0,03 0,05 -0,07 0,02 -0,19 0,16 -0,01 0,07 -0,06 0,09 0,03 0,06 0,10 -0,06 0,08 -0,05 1,00

23 Regional center 0,13 -0,09 0,14 -0,12 0,11 0,11 0,16 0,19 -0,02 -0,23 0,05 -0,05 0,60 0,41 -0,65 0,06 0,04 0,03 0,10 0,01 0,18 0,04 1,00

24 Ln (GRP per capita) -0,02 0,02 0,16 -0,01 -0,01 -0,01 0,10 0,15 -0,24 -0,22 -0,30 -0,09 0,29 -0,16 -0,01 0,02 0,02 -0,01 -0,02 0,04 0,03 0,13 0,14 1,00

25 Ln (Retail vol. per capita) 0,08 -0,05 0,23 -0,08 0,05 -0,03 0,34 0,10 -0,69 -0,03 0,03 0,02 0,55 -0,34 0,00 0,03 -0,06 0,06 0,07 0,12 0,05 0,13 0,23 0,60 1,00

26 10-100m RUB turnover 0,18 -0,02 0,08 -0,12 0,05 0,25 -0,02 0,04 -0,06 -0,10 0,08 -0,08 0,12 -0,02 -0,09 0,23 -0,08 0,07 0,00 0,17 0,16 0,06 0,16 0,22 0,18 1,00

27 1-10m RUB turnover -0,14 -0,02 -0,02 -0,07 0,03 -0,12 -0,03 -0,04 -0,09 0,09 -0,10 0,13 -0,03 -0,03 0,07 -0,09 0,02 -0,02 -0,03 -0,06 -0,14 0,04 -0,07 0,09 0,11 -0,36 1,00

28 <1m RUB turnover -0,14 0,08 0,00 0,18 -0,03 -0,15 0,12 -0,11 0,02 -0,08 0,07 0,05 -0,03 0,11 -0,03 -0,06 0,13 -0,09 -0,01 -0,04 0,10 0,00 0,03 -0,12 -0,11 -0,29 -0,39 1,00

29 Human capital barriers -0,04 -0,01 -0,01 0,04 0,07 0,03 -0,06 -0,05 -0,05 0,04 -0,04 -0,05 -0,06 -0,06 0,08 0,02 0,01 -0,02 -0,02 -0,05 -0,05 0,07 -0,04 0,19 0,05 0,08 -0,08 0,00 1,00

30 Infrastructural block 0,01 0,03 -0,06 0,08 -0,02 -0,02 -0,05 -0,14 -0,13 0,07 0,00 0,11 -0,13 -0,10 0,24 -0,06 0,04 0,08 0,00 0,03 -0,02 0,09 -0,16 0,06 0,04 0,00 0,04 0,03 0,17 1,00

31 Institutional block -0,04 -0,02 -0,05 0,10 0,05 -0,09 -0,16 -0,11 -0,12 0,34 -0,01 -0,11 -0,12 -0,20 0,22 -0,01 -0,04 -0,01 -0,05 0,11 -0,14 -0,04 -0,23 0,13 0,10 0,06 0,00 -0,15 0,28 0,29 1,00

32 Connection barrier -0,06 0,07 -0,04 -0,04 0,03 0,00 -0,02 -0,09 -0,11 -0,15 0,07 0,19 -0,09 0,06 0,16 -0,14 0,04 0,00 0,03 0,04 0,08 0,17 -0,03 0,14 0,08 0,08 0,07 0,03 0,04 0,53 0,02 1,00

33 Equip. breakages barrier -0,08 0,02 -0,04 0,12 0,03 -0,11 -0,08 -0,06 -0,10 0,03 0,02 0,01 -0,10 -0,09 0,23 -0,07 0,13 -0,05 -0,04 0,03 -0,07 0,04 -0,13 0,12 0,03 0,00 0,05 0,09 0,26 0,64 0,26 0,20 1,00

34 Bank support barrier 0,02 -0,03 -0,02 0,07 0,05 -0,03 -0,07 -0,04 -0,04 0,01 -0,08 -0,08 -0,03 -0,10 0,10 0,00 0,02 -0,04 -0,03 0,06 -0,04 0,14 -0,08 0,29 0,08 0,17 -0,04 -0,04 0,40 0,23 0,51 0,19 0,21 1,00

35 Acquiring support barrier -0,07 0,00 -0,02 0,10 0,01 -0,11 -0,09 -0,02 -0,08 0,03 -0,07 -0,07 -0,09 -0,09 0,19 -0,08 0,05 -0,03 -0,02 -0,05 -0,02 0,06 -0,12 0,31 0,07 0,08 0,03 -0,02 0,46 0,39 0,45 0,29 0,52 0,51 1,00

36 Remit. speed barrier -0,02 -0,03 -0,04 0,10 -0,02 -0,08 -0,12 -0,10 -0,11 0,42 0,04 -0,07 -0,09 -0,16 0,13 0,01 -0,03 0,01 -0,04 0,09 -0,14 -0,12 -0,22 -0,08 0,08 -0,02 -0,02 -0,12 0,15 0,15 0,82 0,13 0,08 0,14 0,06 1,00

37 No. of uni. grad-s per capita 0,08 -0,05 0,27 -0,03 -0,05 -0,01 0,44 0,15 -0,22 -0,11 -0,03 -0,02 0,73 -0,18 -0,33 0,07 -0,05 0,13 0,09 0,18 0,04 0,08 0,49 0,18 0,55 0,04 -0,02 -0,02 -0,39 -0,10 -0,13 0,05 -0,15 -0,13 -0,20 -0,01 1,00

38 Network services vol. 0,04 -0,06 0,29 -0,01 -0,03 -0,03 0,26 0,12 -0,26 -0,26 -0,07 0,04 0,64 -0,11 -0,28 0,07 -0,06 0,07 0,02 0,16 0,04 0,13 0,43 0,69 0,75 0,22 0,06 -0,11 0,04 -0,02 -0,01 -0,09 -0,01 0,07 0,05 -0,05 0,74 1,00  
Source: Author’s calculations 
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Table 2. Perception of higher acceptance barriers (in blocks) and its effect on merchant’s cashless 

revenue share, 2014 

  (0) (1) (2) (3) (4) 

Variables 

Baseline 

model 

Human 

capital 

Infrastructural 

block 

Institutional 

block 

All 

blocks 

            

Hypermarket 5.969 6.301 6.185 6.545 6.091 

  (4.056) (4.325) (4.322) (4.407) (4.252) 

Specialized (food) -1.713 -3.550 -2.661 -2.687 -3.456 

  (4.532) (5.118) (5.100) (5.166) (5.036) 

Specialized (non-food) 5.081 3.302 4.064 3.354 4.086 

  (3.297) (3.539) (3.563) (3.593) (3.498) 

Kiosk, stall -4.914 -6.512 -6.395 -6.663 -6.161 

  (5.111) (5.266) (5.263) (5.337) (5.164) 

Pharmacy -0.0767 -2.269 -1.522 -1.783 -2.072 

  (3.556) (3.839) (3.827) (3.889) (3.762) 

Retail trade chain 6.777 7.983 7.893 7.994 7.761 

  (5.304) (5.833) (5.825) (5.910) (5.719) 

Central FR -10.77** -8.948* -10.59** -10.73** -8.821* 

  (4.415) (4.736) (4.662) (4.740) (4.660) 

Northwestern FR -7.199 -8.062 -8.770 -9.056 -7.502 

  (5.850) (6.516) (6.493) (6.590) (6.390) 

North FR -7.692* -7.903 -7.641 -7.730 -7.669 

  (4.470) (4.933) (4.925) (5.000) (4.838) 

Volga FR -3.869 -4.469 -4.305 -4.161 -4.674 

  (3.183) (3.501) (3.491) (3.546) (3.429) 

North Caucasian/South 

FR -9.137* -12.48** -11.44* -12.22* -11.87* 

  (5.309) (6.310) (6.335) (6.427) (6.240) 

Far Eastern FR -4.864 -6.397 -6.557 -5.688 -7.730 
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  (4.382) (4.830) (4.830) (4.892) (4.791) 

Over 1m population -2.198 1.683 1.475 2.013 0.902 

  (4.113) (4.748) (4.753) (4.808) (4.676) 

Between 500k and 1m 

pop 2.763 5.999 5.650 5.878 5.747 

  (3.514) (4.018) (4.017) (4.073) (3.944) 

Less than 100k 

population -7.179** -7.655** -8.103** -7.976** -7.955** 

  (3.612) (3.811) (3.805) (3.861) (3.755) 

Market presence (years) -0.0529 -0.100 -0.0896 -0.103 -0.0862 

  (0.145) (0.165) (0.165) (0.167) (0.163) 

Food and beverage -0.799 -2.658 -2.107 -2.692 -2.072 

  (2.910) (3.041) (3.062) (3.095) (3.010) 

Durables 6.346 6.876 7.109 7.218 6.759 

  (3.916) (4.370) (4.356) (4.432) (4.269) 

Clothing 2.187 1.777 1.930 1.825 1.930 

  (2.631) (2.819) (2.814) (2.858) (2.761) 

Acquiring fee   -0.742 -1.001 -0.854 -0.803 

    (1.441) (1.448) (1.464) (1.447) 

Loyalty program   10.19*** 10.60*** 10.28*** 10.69*** 

    (3.384) (3.400) (3.410) (3.380) 

      

  (0) (1) (2) (3) (4) 

Variables 

Baseline 

model 

Human 

capital 

Infrastructural 

block 

Institutional 

block 

All 

blocks 

      

Competitive threat   0.520 0.926 0.646 0.737 

  

 

(1.673) (1.688) (1.698) (1.679) 

Regional center 0.439 -3.013 -2.665 -3.059 -2.480 

  (3.635) (4.254) (4.259) (4.312) (4.183) 

Ln (GRP per capita) 10.30*** 11.21*** 11.28*** 11.20*** 11.08*** 
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  (3.081) (3.305) (3.300) (3.367) (3.259) 

Ln (Retail volume per 

capita) 1.148 -4.740 -2.754 -2.940 -4.233 

  (7.133) (7.848) (7.799) (7.922) (7.729) 

10-100m RUB turnover 1.679 2.806 2.211 2.341 2.694 

  (2.840) (3.191) (3.179) (3.228) (3.124) 

1-10m RUB turnover -0.141 -0.00891 -0.447 -0.265 -0.215 

  (2.139) (2.342) (2.341) (2.370) (2.301) 

<1m RUB turnover -6.403 -6.736 -6.656 -6.907 -6.390 

  (4.718) (4.792) (4.792) (4.851) (4.710) 

Human capital block   -9.860**     -10.51** 

    (4.433)     (4.449) 

Infrastructural block     -4.199*   -4.376* 

      (2.163)   (2.323) 

Institutional block       -0.0491 -2.123 

        (3.439) (3.657) 

PCA of blocks -0.358         

  (0.730)         

Constant -44.59* -19.28 -30.49 -28.73 -21.38 

  (26.65) (29.27) (28.97) (29.34) (28.77) 

            

Observations 738 715 715 715 715 

df 25 29 29 29 31 

N of observations 738 715 715 715 715 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Source: Author’s calculations
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Table 3. Perception of higher individual acceptance barriers and its effect on merchant’s cashless  

revenue share 2014 

  (5) (6) (7) (8) (9) (10) (11) (12) 

Variables 

Human 

capital Connection Breakages 

Bank 

support 

Acquiring 

support 

Remittances 

speed 

All 

barriers 

PCA of 

barriers 

                  

Hypermarket 6.301 6.158 6.409 6.918 6.691 6.346 6.267 6.348 

  (4.325) (4.312) (4.344) (4.385) (4.391) (4.357) (4.164) (4.410) 

Specialized 

(food) -3.550 -2.816 -2.300 -2.672 -2.667 -2.785 -3.463 -2.694 

  (5.118) (5.091) (5.134) (5.144) (5.152) (5.135) (4.954) (5.161) 

Specialized 

(non-food) 3.302 4.039 3.609 3.151 3.191 3.456 3.882 3.546 

  (3.539) (3.549) (3.558) (3.578) (3.605) (3.564) (3.440) (3.615) 

Kiosk, stall -6.512 -6.476 -6.587 -6.769 -6.692 -6.561 -6.324 -6.600 

  (5.266) (5.249) (5.289) (5.315) (5.321) (5.302) (5.056) (5.338) 

Pharmacy -2.269 -1.625 -1.403 -2.007 -1.893 -1.796 -2.249 -1.659 

  (3.839) (3.817) (3.856) (3.874) (3.884) (3.855) (3.699) (3.894) 

Retail trade 

chain 7.983 7.942 7.712 7.700 7.856 7.874 7.079 8.062 

  (5.833) (5.813) (5.863) (5.886) (5.899) (5.873) (5.620) (5.903) 

Central FR -8.948* -10.51** -10.73** -11.10** -10.83** -10.55** -8.987** -10.60** 

  (4.736) (4.655) (4.688) (4.730) (4.725) (4.703) (4.582) (4.740) 

Northwestern FR -8.062 -8.713 -9.002 -9.335 -9.028 -9.216 -7.910 -9.042 

  (6.516) (6.481) (6.529) (6.569) (6.568) (6.539) (6.262) (6.586) 

North FR -7.903 -7.548 -7.759 -7.690 -7.697 -7.736 -7.640 -7.741 

  (4.933) (4.918) (4.954) (4.976) (4.983) (4.963) (4.734) (4.995) 

Volga FR -4.469 -4.231 -4.472 -4.199 -4.192 -4.182 -4.938 -4.164 

  (3.501) (3.485) (3.520) (3.531) (3.538) (3.520) (3.366) (3.543) 
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North 

Caucasian/South 

FR -12.48** -11.39* -11.66* -12.50** -12.29* -11.76* -11.31* -11.95* 

  (6.310) (6.320) (6.351) (6.375) (6.378) (6.381) (6.131) (6.431) 

Far Eastern FR -6.397 -6.689 -5.764 -5.677 -5.659 -5.422 -7.476 -5.724 

  (4.830) (4.822) (4.838) (4.858) (4.865) (4.863) (4.706) (4.874) 

Over 1m 

population 1.683 1.272 2.075 2.018 2.000 2.004 0.846 1.969 

  (5) (6) (7) (8) (9) (10) (11) (12) 

Variables 

Human 

capital Connection Breakages 

Bank 

support 

Acquiring 

support 

Remittances 

speed 

All 

barriers 

PCA of 

barriers 

Between 500k 

and 1m 

population 5.999 5.573 5.547 5.767 5.773 5.718 5.032 5.870 

  (4.018) (4.012) (4.044) (4.053) (4.066) (4.051) (3.892) (4.068) 

Less than 100k 

population -7.655** -8.143** -7.747** -7.946** -8.029** -7.776** -7.541** -7.923** 

  (3.811) (3.800) (3.830) (3.839) (3.847) (3.840) (3.703) (3.854) 

Market presence 

(years) -0.100 -0.0782 -0.109 -0.106 -0.103 -0.0975 -0.0802 -0.0996 

  (0.165) (0.166) (0.166) (0.167) (0.167) (0.166) (0.161) (0.167) 

Food and 

beverage -2.658 -2.060 -2.600 -3.034 -2.813 -2.655 -2.426 -2.522 

  (3.041) (3.056) (3.055) (3.093) (3.092) (3.061) (2.964) (3.109) 

Durables 6.876 7.042 7.416* 7.397* 7.178 7.018 6.864 7.176 

  (4.370) (4.348) (4.387) (4.415) (4.415) (4.401) (4.194) (4.429) 

Clothing 1.777 1.884 2.119 1.887 1.875 1.683 2.142 1.790 

  (2.819) (2.808) (2.839) (2.845) (2.852) (2.843) (2.718) (2.857) 

Acquiring fee -0.742 -1.074 -0.749 -0.967 -0.851 -1.062 -1.134 -0.890 

  (1.441) (1.449) (1.446) (1.450) (1.450) (1.470) (1.454) (1.453) 

Loyalty program 10.19*** 10.58*** 10.53*** 10.31*** 10.29*** 10.12*** 10.68*** 10.28*** 
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  (3.384) (3.395) (3.401) (3.402) (3.406) (3.409) (3.364) (3.406) 

Competitive 

threat 0.520 0.940 0.843 0.495 0.616 0.737 0.823 0.737 

  (1.673) (1.685) (1.685) (1.690) (1.687) (1.686) (1.668) (1.698) 

Regional center -3.013 -2.551 -2.977 -2.891 -3.011 -2.982 -2.056 -3.049 

  (4.254) (4.254) (4.274) (4.294) (4.300) (4.282) (4.105) (4.309) 

Ln (GRP per 

capita) 11.21*** 11.19*** 11.42*** 10.80*** 11.09*** 11.30*** 10.77*** 11.35*** 

  (3.305) (3.294) (3.323) (3.361) (3.354) (3.328) (3.214) (3.363) 

Ln (Retail 

volume per 

capita) -4.740 -2.513 -3.469 -2.169 -2.650 -3.040 -3.622 -3.184 

  (7.848) (7.789) (7.848) (7.910) (7.917) (7.855) (7.644) (7.914) 

10-100m RUB 

turnover 2.806 2.263 2.297 2.460 2.366 2.296 2.882 2.289 

  (3.191) (3.171) (3.198) (3.215) (3.217) (3.204) (3.057) (3.229) 

1-10m RUB 

turnover 

-

0.00891 -0.421 -0.415 -0.214 -0.200 -0.199 -0.100 -0.315 

  (2.342) (2.335) (2.352) (2.360) (2.368) (2.355) (2.266) (2.371) 

  (5) (6) (7) (8) (9) (10) (11) (12) 

Variables 

Human 

capital Connection Breakages 

Bank 

support 

Acquiring 

support 

Remittances 

speed 

All 

barriers 

PCA of 

barriers 

<1m RUB 

turnover -6.736 -6.470 -6.925 -6.833 -6.722 -6.775 -5.843 -6.949 

  (4.792) (4.789) (4.812) (4.831) (4.859) (4.826) (4.676) (4.847) 

Human capital 

barrier -9.860**           -10.91**   

  (4.433)           (4.438)   

Connection 

barrier   -3.957*         -4.455*   

    (2.255)         (2.506)   
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Equipment 

breakages 

barrier     -6.812       -5.734   

      (4.668)       (4.730)   

Bank support 

barrier       -5.862     -7.107   

        (6.364)     (7.074)   

Acquiring 

support barrier         -2.029   -2.508   

          (5.524)   (6.448)   

Remittances 

speed barrier           -3.455 -2.066   

            (4.153) (4.471)   

PCA of barriers               -0.288 

                (0.703) 

Constant -19.28 -31.13 -27.49 -29.52 -29.23 -28.45 -21.40 -28.42 

  (29.27) (28.93) (29.11) (29.22) (29.28) (29.15) (28.33) (29.32) 

                  

Observations 715 715 715 715 715 715 715 715 

df 29 29 29 29 29 29 34 29 

N of 

observations 715 715 715 715 715 715 715 715 

Standard errors 

in parentheses                 

*** p<0.01, ** 

p<0.05, * p<0.1                 

 

Source: Author’s calculations 
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Table 4. Educational and infrastructural proxies’ effect on merchant’s cashless revenue share, 2014 

  (13) (14) 

Variables 

Number of university graduates per 

capita 

Network services 

 volume 

      

Hypermarket 5.669 5.361 

  (4.639) (4.543) 

Specialized (food) -2.968 -2.629 

  (5.327) (5.249) 

Specialized (non-food) 3.334 3.406 

  (3.730) (3.730) 

Kiosk, stall -7.849 -8.013 

  (5.401) (5.464) 

Pharmacy -1.700 -2.153 

  (4.062) (4.073) 

Retail trade chain 9.043 9.053 

  (5.989) (6.045) 

Central FR -11.16** -7.507 

  (5.525) (4.836) 

Northwestern FR -9.664 -6.817 

  (7.193) (6.558) 

North FR -9.023* -8.063 

  (5.085) (4.921) 

Volga FR -3.764 -3.412 

  (3.961) (3.653) 

North Caucasian/South FR -12.21* -10.73* 

  (6.597) (6.431) 
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Far Eastern FR -5.402 -2.818 

  (5.392) (4.979) 

Over 1m population 2.195 2.034 

  (4.967) (4.934) 

Between 500k and 1m population 5.845 5.429 

  (4.300) (4.160) 

Less than 100k population -7.980** -9.331** 

  (4.052) (4.244) 

Market presence (years) -0.0872 -0.0623 

  (0.173) (0.173) 

Food and beverage -2.858 -3.224 

  (3.165) (3.237) 

Durables 7.895* 7.786* 

  (4.578) (4.563) 

Clothing 2.132 2.077 

  (2.960) (2.954) 

Acquiring fee -1.298 -0.889 

  (1.457) (1.469) 

  (13) (14) 

Variables 

Number of university graduates per 

capita 

Network services 

 volume 

   

Loyalty program 6.898** 6.948** 

  (3.264) (3.252) 

Competitive threat 1.417 1.425 

  (1.701) (1.691) 

Regional center -2.844 -2.465 
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  (4.546) (4.426) 

Ln (GRP per capita) 10.95*** 12.80*** 

  (3.545) (3.600) 

Ln (Retail volume per capita) -1.563 3.696 

  (9.415) (8.869) 

10-100m RUB turnover 2.493 3.165 

  (3.310) (3.455) 

1-10m RUB turnover -0.223 -0.0227 

  (2.445) (2.455) 

<1m RUB turnover -7.643 -7.744 

  (4.973) (5.044) 

Number of university graduates per 

capita 1.244   

  (4.753)   

Network services volume    0.602* 

    (0.340) 

Constant -33.96 -69.27* 

  (34.06) (37.88) 

      

Observations 717 717 

df 29 29 

N of observations 717 717 

Standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1     

 

Source: Author’s calculations 
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Table 5.  Perception of higher acceptance barriers (in blocks) and its effect on merchant’s cashless  

revenue share, 2017 

  (0) (1) (2) (3) (4) 

Variables 

Baseline 

model 

Human capital 

block 

Infrastructural 

block 

Institutional 

block All blocks 

Hypermarket 2.861 4.329 4.475 4.084 3.972 

  (3.590) (3.703) (3.643) (3.678) (3.673) 

Specialized (food) -6.837*** -8.948*** -8.869*** -9.105*** -9.059*** 

  (2.398) (2.566) (2.540) (2.556) (2.541) 

Specialized (non-food) 11.09 4.923 4.799 4.278 3.988 

  (8.417) (8.138) (8.049) (8.110) (8.067) 

Kiosk, stall -1.428 -6.126 -5.742 -5.431 -5.037 

  (5.008) (5.177) (5.130) (5.164) (5.138) 

Pharmacy -9.753*** -10.75*** -10.76*** -10.39** -10.72*** 

  (3.514) (4.117) (4.058) (4.085) (4.081) 

Retail trade chain -0.232 -1.121 -1.090 -1.646 -1.652 

  (2.827) (3.027) (2.992) (3.027) (3.010) 

Food and beverage -2.425 -0.320 -0.278 0.0198 -0.0526 

  (2.460) (2.643) (2.618) (2.633) (2.619) 

Durables 1.622 7.207 7.659 7.097 7.511 

  (4.854) (5.744) (5.687) (5.727) (5.695) 

Clothing 7.706 6.061 6.484 6.117 6.385 

  (7.706) (7.278) (7.203) (7.254) (7.213) 

10-100m RUB turnover -3.438 -1.017 -0.381 -1.423 -1.096 

  (3.075) (3.737) (3.679) (3.714) (3.717) 

1-10m RUB turnover -0.408 1.367 1.978 0.745 1.131 

  (2.379) (2.582) (2.539) (2.580) (2.592) 

<1m RUB turnover 1.066 4.186 4.436 3.408 3.642 
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  (2.857) (3.043) (3.013) (3.056) (3.041) 

Loyalty program   5.228* 5.372* 5.031* 5.151* 

    (2.825) (2.803) (2.810) (2.793) 

Acquiring fee   -0.228 -0.203 -0.136 -0.128 

    (0.358) (0.355) (0.359) (0.357) 

Competitive threat   -4.646** -4.342** -4.704** -4.341** 

    (1.892) (1.884) (1.875) (1.877) 

Market presence 

(years)   0.691** 0.695** 0.725** 0.738** 

    (0.340) (0.337) (0.338) (0.337) 

Volga FR 0.822 2.305 1.665 3.818 2.743 

  (4.512) (5.089) (5.042) (5.092) (5.114) 

North FR 4.262 12.91** 11.86* 12.96** 11.34* 

  (5.149) (6.397) (6.309) (6.294) (6.376) 

North Caucasian/South 

FR 2.071 0.184 -0.352 0.153 -0.461 

  (5.158) (5.857) (5.807) (5.829) (5.806) 

Far Eastern FR -2.895 0.636 1.078 0.105 0.337 

  (4.353) (4.865) (4.806) (4.847) (4.827) 

      

  (0) (1) (2) (3) (4) 

Variables 

Baseline 

model 

Human capital 

block 

Infrastructural 

block 

Institutional 

block All blocks 

            

Central FR -10.66*** -9.424** -9.813** -10.32** -10.82** 

  (3.913) (4.629) (4.576) (4.626) (4.616) 

Northwestern FR -6.440 -1.270 -2.162 -1.887 -3.118 

  (4.097) (5.119) (5.050) (5.067) (5.116) 
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Over 1m population 6.556 1.951 2.390 0.703 1.533 

  (4.662) (5.294) (5.239) (5.284) (5.285) 

Between 500k and 1m 

population -2.027 -2.809 -2.725 -3.637 -3.361 

  (3.629) (4.085) (4.045) (4.085) (4.065) 

Less than 100k 

population -12.44*** -12.30*** -11.32*** -12.59*** -11.47*** 

  (2.778) (2.979) (2.986) (2.953) (3.004) 

Regional center -7.474** -7.126* -6.941* -6.980* -6.747* 

  (3.642) (4.104) (4.063) (4.088) (4.066) 

Ln (GRP per capita) 5.540* 5.207 4.939 5.425 5.563 

  (3.107) (3.623) (3.540) (3.571) (3.590) 

Ln (Retail volume per 

capita) 8.128 20.33* 19.16* 22.32** 20.05* 

  (8.902) (10.51) (10.37) (10.39) (10.48) 

Human capital block   -6.395     -2.689 

    (10.77)     (10.80) 

Infrastructural block     -5.093**   -4.487* 

      (2.434)   (2.445) 

Institutional block       -5.810** -4.922* 

        (2.905) (2.959) 

PCA of blocks -2.447**         

  (0.959)         

Constant -114.8 -264.0** -246.4** -289.1*** -263.3** 

  (91.91) (106.9) (106.1) (106.4) (107.1) 

            

Observations 586 513 513 513 513 

df 24 29 29 29 31 
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N of observations 586 513 513 513 513 

Standard errors in parentheses         

*** p<0.01, ** p<0.05, * p<0.1         

 

Source: Author’s calculations 

 

 

Table 6. Perception of higher individual acceptance barriers and its effect on merchant’s cashless  

revenue share, 2017 

  (5) (6) (7) (8) (9) (10) (11) (12) 

Variables 

Human 

capital Connection Breakages 

Bank 

support 

Acquiring 

support 

Remittances 

speed 

All 

barriers 

PCA of 

barriers 

Hypermarket 4.329 4.857 5.052 4.580 4.550 3.750 4.904 4.250 

  (3.703) (3.656) (3.543) (3.675) (3.675) (3.699) (3.537) (3.684) 

Specialized 

(food) -8.948*** -8.868*** -8.785*** -8.928*** -8.913*** -9.311*** -9.077*** -9.074*** 

  (2.566) (2.548) (2.474) (2.565) (2.562) (2.565) (2.440) (2.562) 

Specialized 

(non-food) 4.923 5.619 5.967 5.098 5.182 3.852 5.558 4.561 

  (8.138) (8.075) (7.833) (8.126) (8.117) (8.136) (7.741) (8.125) 

Kiosk, stall -6.126 -6.409 -5.360 -6.209 -6.082 -5.285 -4.887 -5.389 

  (5.177) (5.142) (4.999) (5.177) (5.184) (5.172) (4.945) (5.183) 

Pharmacy -10.75*** -10.36** -9.977** -10.48** -10.59*** -10.95*** -9.856** -10.68*** 

  (4.117) (4.066) (3.946) (4.098) (4.094) (4.100) (3.934) (4.097) 

Retail trade 

chain -1.121 -0.925 -1.199 -1.076 -1.187 -1.667 -1.380 -1.661 

  (3.027) (3.000) (2.912) (3.033) (3.041) (3.031) (2.902) (3.040) 

Food and 

beverage -0.320 -0.292 0.307 -0.261 -0.240 0.255 0.779 -0.0699 

  (2.643) (2.627) (2.556) (2.641) (2.641) (2.643) (2.526) (2.638) 
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Durables 7.207 6.422 6.432 7.153 7.293 7.348 4.920 7.301 

  (5.744) (5.725) (5.526) (5.741) (5.736) (5.743) (5.491) (5.742) 

Clothing 6.061 5.527 5.770 6.107 6.265 6.185 4.457 6.278 

  (7.278) (7.231) (7.000) (7.267) (7.270) (7.274) (6.912) (7.274) 

10-100m RUB 

turnover -1.017 -0.560 0.427 -0.748 -0.732 -1.731 1.17e-05 -0.911 

  (3.737) (3.686) (3.586) (3.707) (3.707) (3.735) (3.591) (3.710) 

1-10m RUB 

turnover 1.367 1.666 2.667 1.566 1.611 0.514 1.914 1.377 

  (2.582) (2.540) (2.480) (2.555) (2.554) (2.596) (2.511) (2.554) 

<1m RUB 

turnover 4.186 4.179 5.058* 4.279 4.283 3.349 4.142 4.227 

  (3.043) (3.024) (2.944) (3.038) (3.037) (3.057) (2.932) (3.031) 

Loyalty program 5.228* 5.044* 4.372 5.261* 5.352* 4.933* 3.417 5.270* 

 (2.825) (2.819) (2.746) (2.825) (2.832) (2.810) (2.726) (2.813) 

  (5) (6) (7) (8) (9) (10) (11) (12) 

Variables 

Human 

capital Connection Breakages 

Bank 

support 

Acquiring 

support 

Remittances 

speed 

All 

barriers 

PCA of 

barriers 

Acquiring fee -0.228 -0.243 -0.101 -0.223 -0.233 -0.165 -0.0372 -0.188 

  (0.358) (0.356) (0.347) (0.358) (0.358) (0.358) (0.344) (0.358) 

Competitive 

threat -4.646** -4.921*** -4.807*** -4.665** -4.647** -4.954*** -5.466*** -4.356** 

  (1.892) (1.891) (1.835) (1.916) (1.897) (1.877) (1.840) (1.891) 

Market presence 

(years) 0.691** 0.684** 0.696** 0.680** 0.671** 0.746** 0.783** 0.689** 

  (0.340) (0.338) (0.329) (0.340) (0.340) (0.339) (0.326) (0.338) 

Volga FR 2.305 2.235 0.975 2.443 2.457 5.280 2.825 2.171 

  (5.089) (5.043) (4.907) (5.099) (5.071) (5.215) (5.057) (5.068) 

North FR 12.91** 13.69** 10.50* 13.32** 13.09** 14.43** 11.88* 11.49* 
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  (6.397) (6.278) (6.141) (6.401) (6.384) (6.310) (6.189) (6.411) 

North 

Caucasian/South 

FR 0.184 -0.178 -0.627 0.180 0.188 1.303 -0.545 -0.234 

  (5.857) (5.826) (5.651) (5.892) (5.854) (5.856) (5.647) (5.851) 

Far Eastern FR 0.636 0.265 -0.296 0.716 0.676 1.157 -0.922 0.0988 

  (4.865) (4.838) (4.686) (4.896) (4.861) (4.843) (4.697) (4.864) 

Central FR -9.424** -9.024** -10.69** -9.299** -9.357** -9.353** -10.57** -10.35** 

  (4.629) (4.579) (4.461) (4.661) (4.625) (4.599) (4.439) (4.652) 

Northwestern FR -1.270 -0.509 -2.604 -0.971 -1.015 -0.797 -2.071 -2.357 

  (5.119) (5.026) (4.894) (5.138) (5.075) (5.048) (4.912) (5.129) 

Over 1m 

population 1.951 1.945 2.311 1.755 1.825 0.377 1.346 1.914 

  (5.294) (5.247) (5.095) (5.277) (5.279) (5.304) (5.067) (5.273) 

Between 500k 

and 1m pop. -2.809 -3.039 -2.648 -2.909 -2.809 -3.665 -3.775 -2.883 

  (4.085) (4.057) (3.937) (4.083) (4.081) (4.091) (3.901) (4.077) 

Less than 100k 

population -12.30*** -12.76*** -10.92*** -12.44*** -12.36*** -13.05*** -11.91*** -11.82*** 

  (2.979) (2.950) (2.881) (2.968) (2.973) (2.969) (2.869) (2.983) 

Regional center -7.126* -7.280* -6.980* -7.165* -7.218* -7.202* -7.017* -6.971* 

 (4.104) (4.071) (3.952) (4.102) (4.096) (4.095) (3.894) (4.099) 

         

  (5) (6) (7) (8) (9) (10) (11) (12) 

Variables 

Human 

capital Connection Breakages 

Bank 

support 

Acquiring 

support 

Remittances 

speed 

All 

barriers 

PCA of 

barriers 

Ln (GRP per 

capita) 5.207 4.536 4.905 4.960 5.157 4.765 3.803 6.006* 

  (3.623) (3.558) (3.447) (3.621) (3.638) (3.565) (3.502) (3.629) 

Ln (Retail 

volume per 
20.33* 20.88** 17.97* 20.89** 20.46* 24.72** 21.48** 18.93* 
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capita) 

  (10.51) (10.36) (10.09) (10.50) (10.52) (10.52) (10.26) (10.47) 

Human capital 

barrier -6.395           0.185   

  (10.77)           (11.02)   

Connection 

barrier   -3.220         -5.442**   

    (2.519)         (2.540)   

Equipment 

breakages 

barrier     -13.04***       -14.76***   

      (3.167)       (3.409)   

Bank support 

barrier       -0.890     -0.752   

        (4.951)     (5.465)   

Acquiring 

support barrier         -2.809   5.314   

          (6.399)   (7.346)   

Remittances 

speed barrier           -7.297** -6.667**   

            (3.377) (3.331)   

PCA of barriers               -1.295* 

                (0.748) 

Constant -264.0** -262.8** -231.8** -267.9** -265.1** -310.0*** -259.4** -256.8** 

  (106.9) (106.0) (103.2) (106.8) (106.9) (107.7) (104.4) (106.5) 

Observations 513 513 513 513 513 513 513 513 

df 29 29 29 29 29 29 34 29 

N of 

observations 513 513 513 513 513 513 513 513 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.                                                                             Source: 

Author’s calculations 
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Table 7. Educational and infrastructural proxies’ effect on merchant’s cashless revenue share, 2017 

  (13) (14) 

Variables 

Number of university graduates per 

capita 

Network services 

expenditures 

      

Hypermarket 4.550 5.307 

  (3.848) (3.748) 

Specialized (food) -8.694*** -8.793*** 

  (2.656) (2.608) 

Specialized (non-food) 9.337 6.987 

  (8.411) (8.290) 

Kiosk, stall -3.524 -5.515 

  (5.161) (5.137) 

Pharmacy -11.88*** -10.64** 

  (4.269) (4.193) 

Retail trade chain -1.853 -1.136 

  (3.096) (3.049) 

Food and beverage -0.797 -0.266 

  (2.738) (2.699) 

Durables 6.412 5.966 

  (5.992) (5.843) 

Clothing 2.614 4.806 

  (7.488) (7.372) 

10-100m RUB turnover 0.359 -0.327 

  (3.877) (3.741) 

1-10m RUB turnover 2.826 2.276 

  (2.667) (2.584) 
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<1m RUB turnover 4.025 4.152 

  (3.182) (3.110) 

Loyalty program 4.701 4.950* 

  (2.898) (2.859) 

Acquiring fee -0.0719 -0.149 

  (0.370) (0.363) 

Competitive threat -4.046** -4.166** 

  (1.932) (1.912) 

Market presence (years) 0.636* 0.629* 

  (0.349) (0.345) 

Volga FR -7.401* -2.998 

  (4.001) (4.162) 

North FR -4.102 0.327 

  (4.406) (4.581) 

North Caucasian/South FR -9.170** -6.563 

  (4.346) (4.199) 

Far Eastern FR -7.321* -5.733 

  (4.299) (3.946) 

Central FR -15.95*** -13.38*** 

  (4.284) (3.810) 

  (13) (14) 

Variables 

Number of university graduates per 

capita 

Network services 

expenditures 

      

Northwestern FR -10.06** -6.434 

  (4.493) (4.610) 

Over 1m population 9.979** 5.346 
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  (4.919) (4.778) 

Between 500k and 1m population 0.232 -1.012 

  (4.173) (4.089) 

Less than 100k population -10.70*** -10.90*** 

  (3.006) (2.944) 

Regional center -8.528* -8.488** 

  (4.364) (4.218) 

Number of university graduates per 

capita 3.303   

  (4.293)   

Network services expenditures   0.693** 

    (0.271) 

Constant 55.41*** 49.16*** 

  (6.237) (6.454) 

      

Observations 513 513 

df 27 27 

N of observations 513 513 

Standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

 

Source: Author’s calculations 
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